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7 HEN this Ofteology was ; Grſt 8 
ed in 1726, I did not know 
that Albinus, Winſlow, and. Palfyn, 
were to publiſh deſcriptions of 
bones; otherwiſe my papers probably 
would have remained yet undelivered 
to the printers. I however. flatter my- 
ſelf, that this eſſay. has been, of uſe to 
the. gentlemen who did me the honour 
to attend my lectures, by aſſiſting them 
to underſtand my ſenſe and repreſen- 
tation of things in this fundamental 

part of anatomy; and that it has poſ- 
fibly been of more advantage to them 
than a more compleat- work. from an 
abler hand, unleſs my d ſtrations 
had been in the order and method ＋ 
ſuch an author. 


» * #1 


A 2 1 This 


4 [ iv } 


This view of your improvement, 
Gentlemen, is a prevailing argument 
with me to cauſe this eſſay to be re- 
printed; and you cannot reaſonably 
blame me, if I likewiſe acknowledge 
another motive for it, which more 
particularly relates to myſelf. In a 
new edition an author has an oppor- 
tunity of making his works more cor- 
rect, compleat, and conſequently ac- 
ceptable to the public, who may per- 
haps be indulgent enough to think 
this little treatiſe not altogether uſe- 
leſs; ſince more reaſoning on the ſtruc- 
ture and morbid phenomena of bones 
is to be found in it, than in the: other 
Writers, who have confined them- 
ſelves almoſt entirely to the deſcriptive 
or pr oper anatomical . part 4 of the 


- 
* 


oftevlogy. . el 

I have here kept to the plan of the 
former editions, by firſt conſidering, 
in the order that ſeemed to me moſt 
natural and methodical, ' every thing 
which 'I thought neceſſary to be known 
concerning bones in general; and, in 
the ſecond part, I have deſcribed the 
ſeveral bones compoſing the ſkele- 
_ -. f 


The 


3 


The bones of adults are what I prin- 
cipally endeavour to deſcribe; but I 
have added as much of the eſleagenen as 
I think ſerviceable in the practice of phy- 
fic and ſurgery. e 
That little might be omitted of what 
was formerly done on this ſubject, I 
have taken all the aſſiſtance J could 
from books; but have never aſſerted 
any anatomical fact on their authority, 
without conſulting nature, from which 
all the deſcriptions are made; and there- 
fore the quotations from ſuch books 
ſerve only to do juſtice to the authors, 
who have remarked any thing in the 
ſtructure of the parts that was common- 
ly omitted, and to initiate you in the 
hiſtory of anatomy; which l once pro- 
ſed to make complete, ſo far as re- 
ated to this ſubject: But not being a- 
ble to procure ſeveral books, and be- 
ing ſenſible how many more may have 
never come to my knowledge, I laid a- 
ſide this deſign, of © purpoſe omitted 
many 1 could have inſerted, and in 
ſome places I have changed an older 
author for a later one, who has more 
fully or clearly deſcribed what I treated 
of. Beſide anatomiſts, I have alſo na- 

gs! A 3 med 


D! 


med ſeyeral other authors to confirm 
my. reaſoning by practical caſes; of 
«Which it is not to be ſuppoſed my own 
experience. could furniſh a ſufficient va- 
riety. 
You will readily 3 chat 1 quote 
no paſſages with a view to criticiſe or 
condemn them. This precaution of gi- 
ving no offence, is very neceſſary in 
thoſe ho are ſufficiently conſcious of 
their being liable to lay themſelves o- 
pen to juſt cenſure; and it prevents 
occaſions of uſeleſs wrangling, in which 
generally both parties are loſers, and the 
public has little advantage. 
In this treatiſe I always make aſe of 
the moſt common name of each part, 
and have put the ſynonimous names to 
be met with in books at the foot of the 
page, that the reading might be ſmooth- 
er, and you might conſult them at your 
leiſure to aſſiſt you in underſtanding dif- ? 
ferent authors. | 
be deſcriptions and reaſoning are 
here blended, without which I always 
find young anatomiſts are ſoon diſguſt- 
ed with authors: Their imaginations 
cannot follow / a long chain of deſcrip- 
tions, eſpecially when. they are not 
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taught at the ſame time the uſes which 
the deſcribed parts ſerve; Their minds 
ture of feaſoning, which never miſſes 
to ſtrike the fancy agreeably, and raiſes 
a ſtrong deſire to underſtand the prin- 
ciples on which it depends. 
I be pbænomena of diſeaſes are all de- 
duced in this eſſay from the ſtructure 
of the parts, by way of corollaries and 
queſtions; which ſuch an anatomical 
work confined me to. And this me- 
thod has otherwiſe a good effect: For, 
when one meets with an uſeful propo- 
ſition, and is obliged to employ a. little 
thought to find out its ſolution, the im- 
preſſion it makes is deeper, and he ac- 
quires. a fondneſs for it, as being in 
part his -own diſcovery. My pupils 
have frequently aſſured me, that they 
could, with very ſmall reflection, trace 


out the whole reaſoning from which 


my concluſions were drawn; - I hope 

their ſucceſſors will alſo think this an 

agreeable manner of being inſtructed, 
"Thoſe gentlemen who deſired I would 


add the lectures which I pronounced in 


my colleges as a commentary upon the 
text, where the diſeaſes are mention- 
„ e 


# . . Das 0 
F e 2 vn 
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ai will; T perunds g Welz viſe me 
for not Fompl; 8 Wt - their defire, 
When they BI be de i of this 
is to be a 7 hook b 5 Ant ow great 
"the difference is between e 
beo in private, and pretending to 
inform the public. Art. xXiv. vol. v. of 
Medical Eſſays and Obfervations, pu- 
bliſned in this place, is one of theſe 
lectures which I gave as a commentary 
on the paragraph (p. 12.) concerning the 
different kinds of caries. 

In this edition, I have corrected the 
miſtakes and obſcure paſſages which [ 
diſcovered in the former, and in ſome 
places I have made the deſcriptions 
more full and exact, aiming all I could 
to ſhun unneceſſary minuteneſs on the 
one hand, and a blameable inaccuracy 
on the other: Whether I have hit that 
juſt medium; is what you and the pub- 
lic muſt now judge. 

Lam till. of opinion, that figures. of +» 
the bones would at any rate have been 
unneceffary in a bock that is intended 
to be illuſtrated and explained by the 

- originals themſelves; but woald be 
much more ſo now, when my late in- 
genious friend Mr. Cheſelden, Dr. Albi- 


nus, 


| [ ix ] 
nus, and Mr. Sue (a), have publiſhed 


ſuch elegant ones. 
You have - advantageous opportuni- 
ties in this place of ſtudying all parts 


of medicine, under the profeſſors of its 
different branches in the Univerſity, 
and of ſeeing the practice of pharma- 
cy, ſurgery, and phyſic, with our ſur- 
geon-apothecaries, and in the Royal 
Infirmary, where the diſeaſed poor are 
carefully treated. Theſe your intereſt, 
and, I hope, your inclinations, will lead 
you, Gentlemen, ſo to improve, as that 
they may hecome the happy means 
of your making a conſiderable figure in 
your ſeveral ſtations. Whatever aſſiſt- 
ance is in my power towards ſuch a de- 


firable event, ſhall be given with the 
greateſt pleaſure by 


Your humble ſervant, 


— 


ALEX. MONRO. 


(a) Traitè d'oſteologie, traduit de 'Anglois de 


M. Monxo, feconde partie. 
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HUMAN BONES. 


PART þ © 


Of the B ONE s in general, 


JONES are covered by a a 
named on that account PERIOS TEU“, 
which is ſo neceſſary to them, that we muſt 
examine its texture and uſes, before we can 
underſtand their ſtructure. : 
The perioſteum, as well as moſt other mem- 
branes, can be divided into layers. of fibres. 
The exterior ones, compoſed of the fibres of 
the muſcles connected to the bones, vary in 
their number, ſize, and direction, and conſe- 
quently occaſion: a very great difference in the 
thickneſs and ſtrength of the perieſteum of 
different bones, and even of the different parts 
of the fame bone. T he internal layer 1s every 
WE | | where 


* Membrans circumoſſalis, omentum oſſibus impoſitum. 


+ OF THE BONESIN GENERAL. 


where nearly of a ſimilar ſtruQture, and has its 

fibres in the ſame direction with thoſe of the 
bone to which they are contiguous. Ought not 

then the name perioſteum to be applied, ſtrictly 
ſpeaking, only to this internal layer, to which 
the others are joined in an uncertain manner 
and number? : 

- Same authors (a) endeavor to prove tlie in- 
ternal layer of fibres of the perioſteum to be 
derived from the dura mater: For, ſay they, 
ſince the membrane covering the ſcull is plain- 
ly a production or continuation of the dura 

mater, whichpaſles out between the ſutures; and 

ſince there are muſcles on the head, as well as 
in other parts, which might furniſh a perioſteum, 
it is needleſs to aſſign different origins to mem- 
branes which have the ſame texture and uſes. 


They add further, in proof of this doctrine, that 


the perioſteum extends itſelf along the ligaments 


of the articulations from one bone to another; 
and therefore is continued from its origin over 


all the bones of the body. — While anatomiſts 


were fond of the hypotheſis of all membranes 
being derived from one or other of the two that 
cover the brain, a diſpute of this kind might be 
thought of conſequence: But now that the hy- 
potheſis is neglected as uſeleſs, it is needleſs to 

examine the arguments for or againſt it. 
Except where muſcles, cartilages, or liga- 

ments are inſerted into the perioſteum, its ex- 


ternal ſurface is connected to the ſurrounding 


parts by thin cellular membranes, which can 
eaſily be ſtretched conſiderably, but ſhorten 
themſelves whenever the ſtretehing force is fe- 

3 5 moved 
(a) Havers, Oſteolog. nov. difc. 1. p. 16. 
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moved. When theſe: membranes are cut off 
or broken, they collapſe into ſuch a ſmall ſpace, 
that the ſurface of the en ſeems ſmooth 
and equal. 

When we attempt to tear off che per 22 
from bones, we ſee a great number of white 
threads produced from the membrane into 
them; and, after a ſucceſsful injection of the 
arteries with a red- liquor, numerous veſſels 
are not only ſeen on the perioſteum (a) but 
moſt of the fibres ſent from the membrane to 
the bone, ſhew themſelves to be veſſels ent 
it, with the injected liquor in them; and n- 
they are broken, by tearing off the : perioſteum, 
the ſurface _ the DONE almoſt OI with 
red points. 

1 he veins ; correſponding to theſe arteries are 
ſometitmes to be ſeen in ſubjects that die with 
their veſſels full of blood; though ſuch nume- 
rous ramifications of them, as of the arteries, 
can ſeldom be demonſtrated, becauſe few of 
them naturally contain coloured liquors, and 
ſuch liquors can difficultly be injected into 
them. - This however is — done (59. 

The great ſenſibility of the perigſteum in the 
deep-ſeated ſpecies of paronychia;' in exoſtoſes, 
nodi, tophi, and gummata, from a lues vene- 
rea, or whenever this membrane isn an infla« 
| meditate; i is a ſufficient/proofthatitis well pro- 
vided with nerves, though they are perhaps too 
mall to be traced upon it; and therefore one 


cannot 
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cannot well determine, whether they are ſent: 
along with the arteries in the common way, 
or are derived from the tendinous fibres of the 
muſcles expanded on the periaſſeum (a). 
Veſſels alſo paſs through the perio/teum to the 
marrow ; of which more hereafter. And fre- 
quently: muſcles, ligaments, or cartilages, pierce 
through the perioftcum, to be inſerted into the 
bones. . 
The chief uſes of the eons are: I. To. 
allow the muſcles, when they contract or are 
ſtretched, to move and ſlide eaſily upon the 
bones; the ſmooth ſurface of this membrane 
preventing any ill effects of their friction upon 
each other. 4. To keep in due order, and to 
ſupport the veſſels in their paſſage to the 
bones. 3. By being firmly braced on the 
bones, to aſſiſt in ſetting limits to their in- 
creaſe, and to check their overgrowth. 4. To 
ſtrengthen the conjunction of the bones with 
their epiphyſes, ligaments, and cartilages, which 
are eaſily ſeparated in young creatures, when 
this membrane is taken away. 5. To afford 
convenient origin and inſertion to ſeveral muſ- 
cles which are fixed to this membrane. And, 
laſtly, to warn us when any injury is offered to 
the part it covers; which, being inſenſible, 
might otherwiſe be deſtroyed without our ene 
. or banden to e a er 
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60 see the diſpute about the ſenſibility of this and of 
other membranes in Zimmerman. Diſſert. de irritabilit.— 
Ac Gotting, vol. 2.— Haller ſur la nature ſenſible et irrita- 
ble, —Whytt's phy ſilog. eſſay II. Remar. Diſſert. de fungo 
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judge of the condition of bones laid bare. 
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When the cellular ſubſtance connecting the 
perioſteum to the ſurrounding parts is deſtroyed, 
theſe parts are fixed to that membrane, and loſe 
the ſliding motion they had upon it; as we ſee. 
daily in iſſues, or any other tedious ſuppura- 
tions near a bone. When the veſſels which go 
from the perioſteum to the bones are broken 
or eroded, a collection of liquor is made be- 
tween them, which produces a ſordid ulcer or 
rotten bone. This often is the caſe after frac- 
tures of bones, and inflammations of the peri- 
oſteum, or after ſmall-pox, meaſles, ſpotted fevers, 
and eryſpelas,—-Do not the diſorders of 
the perioſteum, coming rather along with or 
ſoon after the cutaneous than other diſeaſes, 
indicate ſome ſimilarity of ſtructure in the pe- 
rioſteum and ſkin ? „ | 

The bones are the moſt hard and ſolid parts 
of the body, and, as all other parts where large 
veſſels do not enter, are generally of a white 
colour; only in a living creature they are blue- 
iſh, which is owing to the blood in the ſmall. 


_ veſſels under their ſurface. The leſs therefore 


and fewer the veſſels are, and the thicker and 
firmer the bony ſurface covering the veſſels is, 
the bones are whiter. Hence the bones of a- 
dults are whither than thoſe of children ; and; 
in both young and old, the white colour of dif- 
ferent bones, or of the ſeveral parts of the 


ſame bone, 1s always in proportion to their veſ- 


ſels and ſolidities; which circumſtances ought 
to be regarded by ſurgeons, when they are to 
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Or THE BONES IN GENERAL. 
Bones are compoſed of a great many plates®, 


6 
Ls 


exch of which is made up of fibres of ſtring 3 


united by ſmaller fibrils (4 * ; Which being ir- 
regularly diſpoſed, and interwoven with the o- 


ther larger fibres, make a reticular work, —— 


This texture is plainly ſeen in the bones of foe- 
tuſes, which have not their-parts cloſely com- 


pacted, and in the bones of adults which have 


been bach; long expoſed to the weather, or 
whoſe compoſition has been made looſe by diſ- 


_ eaſes —The chinks which are generally made 
according to the direction of the larger fibres 


of bones that have undergone the action of fire, 
or of the weather, ſhew the greater ſtrength of 
theſe than of the fibres which connect them.— 
Numerous accurate obſervationsof the different 
times in which exfoliations are-made from the 
ſides or ends of ſimilar bones, might bid fair 
to determine what is the proportional force of 
coheſion in the two ſorts of fibres. 
The plates are ſaid (50) to be firmly joined to 
each other by a great number of claviculi, or 
ſmall bony proceſſes, which, riſing from the 
inner plates, pierce through ſore, and are fixed 
into the more external ones. Of theſe nails, 
four kinds, viz. the perpendicular, oblique, head- 


ed, and-crooked, have been deſcribed: But in 


bones fitly prepared, 1 could only ſee numerous 
irregular proceſles riſing out from the plates (c. 

Though the exterior part of 'bones 15 com- 
poſed of firm compact plates, 12 they are all 


More 
* 3 tio laminz. 
(a) Malpigh. Anat. plant. & oper. poſthum. | 
* ys ) Gagliard. Anat. oſſium nov. invent. ill uſtrat. cap. 1. 


(c) Malpigh. oper. roſtbora, 
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middle thin part of the ſcapula and o- 1 
the ſolid ſides are brought ſo near, that 
cavity can be ſeen; and in others (middle ut 
os humeri, femoris, Kc) t the cavities are 


large, that ſuch bones are genera ly eſteeniied ya OD 
to be hollow or fiſtular. But the internal ſpon⸗ 


gy texture is evident in young animals; and 
ſome of it may be ſeen to remain in thoſe of 
greateſt age, when bones are cautivuſly opened, 
after they have been kept ſo long as to be free 
of the oil they contain, or after being burnt. 
This ſpongy cavernous internal part of bones 
is generally called their cancelli or LaTTICE- 
WORK, and is formed in the following manner. 
The plates are firmly joined about the middle 
of the bone; but as they are extended towards 
its end, the more internal plates ſeparate from 
the exterior, and ſtretch out their fibres to- 
wards the axis of the bone, where they are in- 
terwoven with the fibres of other plates that 
have been ſent off in the ſame way. Seeing 
the plates are thus conſtantly going off, the 
ſolid ſides of the bones muſt become thinner, 
and the lattice-work muſt be thicker and ſtrong- 
er towards their ends. This | is evident in many 


of them, where the ſolid fitles! of their middle 


are very thick, and the cancelli are ſcarce ob- 
ſervable; whereas, - at the ends, where their 
diameter is greateſt, the folid walls or ſides 
are not thicker than paper, and the cancelli 
are numerous and large enough to fill up me! 
whole ſpace left between the fides. 
The twiſting and windings which theſe'can-' 
celli A and the interſlicewhich they —_— 
er 
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differ conſiderably in figure, number, and ſize; 


and therefore form little cells, which are as 
different, but communicate with each other. 
Some writers (a) minutely remark: theſe dif- 


ferent appearances of the cancelli, after they. 
begin to ſeparate from the plates; and from 


thence diſtinguiſh them into wrinkled per fora- 
ted, and net-like, _ 

＋ he cancelli ſuſtain the 33 bags of 
the marrow which are ſtretched upon them, 
and thereby hinder theſe membranous parts to 


be torn or removed out of their proper places, 


in the violent motions and different poſtures 


- which the bones are employed in. This ſup- 


port which the cancelli afford the marrow, al- 
ſo ſaves its membranes and veſſels, in the low- 


er parts of the bones, from being. compreſſed 


by the weight of the marrow above. 


The depreſſions between the fibres of the 


external plates of bones appear like ſo many 
furrows on their ſurface, into each of which 
the perioſteum enters; by which the ſurface of 
contaQ, conſequently the coheſion, between 
it and the bone, is conſiderably increaſed, and 


a greater number of veſſels is ſent from it into 


the bone, than if it was a plain ſurface. 

Both on the ridges and furrows, numerous 
little Pits or orifices of canals are to be ſeen, 
by which the veſſels paſs to and from the bones. 

After a ſucceſsful injection, the arteries can 
be traced in their courſe from the pits to the 
plates and fibres; and, in ſawing, cutting, or 
raſping the bones of living creatures, theſe veſ- 
ſels difcover themſelves, by the ſmall Aropy 4 

blo 


( Gaglined. Anat.offium, cap. 1. obſ. A, 55 6,7. 
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blood which then ouze out from the moſt ſolid 
part of the bones. But the cleareſt demonſtra- 
tion of the intimate diſtribution of theſe ſmall 
arteries, is, to obſerve the effect of ſuch a tin- 
ging ſubſtance as can retain its colour, when 
ſwallowed, digeſted, and mixed with the blood 
of any living animal, and at the ſame time has 
7 particles ſmall enough to be conveyed into the 
1 veſſels of the bones; ſuch is rubia tinforum, 
madder root (a): For we ſee the gradual ad- 


4 vances which this tincture makes from the pe- 
9 rioſteum into the more internal parts of the 
3 bones, and how univerſally the diſtribution of 
Y the liquors is made, the whole bony ſubſtance 


being tinged. Whether the time in which this 
tinged liquor paſſes from the outer to the in- 
ternal plates, till all the plates are made of its. 
colour, and the time which the diſappearing 
of the dye, after giving the creature no more 
of this ſort of feod, makes us think it takes to 
return, are the ſame in which the natural li- 
quors circulate, is uncertain; becauſe this tin- 
ging ſubſtance may move more ſlowly, or may 
paſs more quickly, than the natural liquors do. 
The arteries are larger near each end than 
at the middle of the large bones that are much 
moved; becauſe they not only ſerve the bony 
plates near the ends, but paſs through them to 
the marrow.— As animals advance in age, the 
arteries of the bones become leſs capacious; as 
is evident, 1. From the bones of adults having 
leſs blood in them than thoſe of children have. 
39 | | 2. From 


2 


(a) Philoſoph.- tranſaQt. num. 442. art. 8, num. 443. 
art. 2, num. 457. art. 4.——Mem. de. Pacad. des ſciences. i 


1739, 1742. . 
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2. From many of them becoming incapable 
in old age of admitting the coloured powders 
uſed in injections, which eaſily paſs in youth. 


And, 3. From the bones of old creatures being 


more difficultly tinged with madder than thoſe 
of young ones. If authors have not miſtaken, 
the arteries of bones have ſometimes become 
very large (a). $1 Fete Y 
We may conclude from arteries being ac- 
companied with veins ſo far as we can trace 
them in every other part of the body, that there 
are alſo veins in the bones; and the diſappear- 
ing of the tincture of madder, after bones of 
living animals are coloured with it, could not 
be without ſuch veins to carry it away; nay, 
the veins of bones can ſometimes be injected 
and then ſeen (5). | 

The bones of a living animal are ſo inſenſible, 
that they can be cut, raſped, or burnt, without 
putting the creature to pain, and the nerves diſ- 


tributed in their ſubſtance cannot be ſhewn'by 


diſſection; from which it might be inferred that 
they have no nerves diſtributed to them: But 
the general tenor of nature, which beſtows 
nerves to all. the other parts, ſhould prevent 


our drawing ſuch a concluſion. And if ſenſibi- 


lity is a ſure proof of nerves entering into the 


compoſition of any part, as it is generally al- 


lowed to be, we have ſufficient evidence of 
nerves here in the bones; for the granulated 
red fleſh which ſprouts out from them, after an 


amputation of 4 limb, or performing the o- 


peration 


(a] Diemerbroek.” Auat. lib; 9. cap; 1. Riery. Hiſt. de 
acad. des ſciences, 176. ; 
(5) Sue trad, d'oſteolog, p. 9. 
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peration of the trepan, or after an exfoliation, 
is exquiſitely ſenſible: And, in ſome ulcers 
of bones, where the Perioſteum was all ſeparat- 
ed, the patient ſuffered 1 pain, if the 
bone was touched with a rough inſtrument; 
nor was he free of pain aſter the bone was per- 
forated (a The reaſon why the ner ves of 
rigid hard bones become inſenſible, is, That all 
nerves muſt have a conſiderable degree of 
flexibility at that part where objects are applied, 
otherwiſe it cannot be affected by their impreſ- 
ſions. We ſee this illuſtrated in a very common 
analogous caſe, the growth of a new nail: 
When the former one has ſuppurated off, the 
thin membrane which firſt appears, is exquiſite- 
ly ſenſible; but gradually becomes dull in its 
ſenſation, till it can be cut or ſcraped, without 
cauſing pain, after it is formed into a hard nail. 
From what has been ſaid of the veſſels of 
bones, it is evident, that there is à conſtant 
circulation of fluids in every part of them; 
and that there is a perpetual waſte and renewal 
of the particles which compoſe the- ſolid fibres 
of bones, as well as of other parts of the bo- 
dy ; the addition from the fluids exceeding the 
waſte during the growth of the bones; the 
renewal and waſte keeping pretty near par in 
adult middle age; and the waſte exceeding 
the ſupply from the liquors. in old age; as is 
demonſtrable from their weight: For each bone 
increaſes in weight, as a perſon approaches to 
maturity; continues of nearly the ſame weight 
till old age begins, and then becomes lighter. 
— he — gravity ory the 90 8 on 


- the 


(a) Nicol. Mats, lib. introd. aoat. caps 30. 


- 4 GP. 
Me, 4 - ** 


12 OF THE BONES IN GENERAL. 


the 'contrary, increaſes by age ; for then they 
become more hard, compact, and denſe. In 
conſequence of this, the bones of old people 


OE — ä — —— 
* — e > Zo 
1 22 S Wo Fg 2 

- : "ay" 4 FT +0 "2, he 
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are thinner and firmer in their ſides, and have | 
| larger cavities than thoſe of young perſons. : 
| The vaſcular texture of bones muſt make # 
them ſubject to obſtructions, ecchymoſes, ulcers, 9 
| gangrenes, and moſt other diſeaſes which the 1 
ſofter parts are affected with; and therefore 3 
| there may be a greater variety of caries than x 
is commonly deſcribed (a). | 'J 
Hence we can account for the following ap- 3 
| een 10 4 
Hemorrhages from „ fleſh riſing out 3 
from the moſt ſolid part of a cut bone (5). 1 
| The regular alternate elevation and ſubſid- * 
ing, or apparent pulſation, frequently to be 4 
ſeen in ſome of the cells of a carious bone. I 
© Cells reſembling cancelli, ſometimes ſeen in 4 
the part of a bone, which, in a natural ſtate, 1 
| is the moſt ſolid and firm 0. 3 


A bone as a tube including another bone 


W. 
> 
{ 


| within it (d). 


i 
1 
On the internal ſurface of the ſolid parts of F 
= | bones, there are orifices of canals, which paſs 4 . 
| outwards through the plates to open into other 1 
caanals that are ina longitudinal direction, from 1 
| which other tranverſe paſſages go out to termi- 4 
| nate in other longitudinal canals z and this ſtruc- 1 
| ture is continued through the whole ſubſtance 
of bones, both theſe kinds of canals becoming 
ſmaller 
(a) Edinburgh Medical eſſays and obſ. vol. 5. art. 25. 
(5) Medical eſſay, vol. 4. art. 21. 


(e) Ruyſch Thel. 8. num. 8. Thel. 10. num. 176. 
(d) Idem, ibid. = 
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ſmaller gradually as they approach the outer 
ſurface (a). Theſe canals are to be ſeen to the 
beſt advantage in a bone burnt till it is white: 
When it is broken tranſverſely, the orifices 
of the longitudinal canals are in view; and 
when we ſeparate the plates, the tranſverſe 
ones are to be obſerved. Here however we 
are in danger of believing both theſe ſorts of 
canals more numerous than they really are; 
becauſe the holes made by the proceſſes con- 
necting the plates of bones have the appear- 
ance of the tranſverſe (b), and the paſſages for 
the blood-veſlels a the longitudinal ca- 
nals. I don't know how we are to keep free 
of error about the tranſverſe canals; but think 
we may diſtinguiſh between the two kinds 
of longitudinal ones; for the paſſages of the 
veſſels are largeſt near the external ſurface 
of the bone, and every tranſverſe ſection of 
them is circular; whereas the longitudinal 
canals are largeſt” near the cancelli, and their 
tranverſe ſections appear to me of a flat oval 
figure, which may be owing to the different 


4 * 


momentum of the fluids' conveyed in them.— 


The ſituation of the larger longitudinal canals, 
and of the paſſages of the larger veſſels, 
makes a bone appear more denſe and com- 
pact in the middle of its ſolid ſides, than to- 
wardò its outer and! inner ſurfaces, where! it is 
ſpongy. Ke 

We fie marrow cobtairied in the lar 20 


tranſverſe and longitudinal canals Juſt now 40 


ſcribed, and from thence judge that it paſſes 
| | "WO 


6-2 «- 4 \-& 


\ (a) Haber Oſteolog. nov. p. 33. 
al TOE Morgagn, Adverſ, 2. animad. 25, 
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| alſo into the ſmaller ones. The drops of oil 

which we diſcover with a microſcope every 
-where on the ſurface of a recent bone fractu- 
red tranſverſely, and the ouſing of oil through 
the moſt ſolid bone of a ſkeleton, which ren- 
ders them greaſy and yellow, are à confir- 
mation of the uſe of theſe canals. Of what ad- 
vantage this diſtribution of the marrow thro? 
the ſubſtance of bones is, will be mentioned 
when the nature and uſe of this animal oil is 
inquired into. 
Moſt bones have one or more large oblique 
canals formed through their ſides for the paſ- 
ſage of the medullary veſſels, which are to be 
deſcribed afterwards. 

Bones expoſed to a ſtrong fire in chemical 
veſſels, are reſolved, in the ſame manner as 
the other parts of animals, into phlegm, ſpi- 
rit, volatile ſalt, fetid oil, and a black coput 
mortuum. But the proportion of theſe princi-- 
ples varies according to the age, ſolidities, 
and other circumſtances of bones. Young 
bones yield the largeſt proportion of phlegm ; 
ſpongy bones afford moſt oil, and ſolid ones 
give moſt ſalt and black reſi ſduum. Though 
this reſiduum can ſcarce be changed by the 
force of fire while it is in cloſe veſſels; yet, 
when it is burnt in an open fire, the tenaci- 
ous oil, to which it owes its black colour, is 
forced away, and a white earth is left that 
—. or nd fixed ſalt in it. This earth 
ſeerqs to be the proper conſtituent ſolid part of 
bones, and the other principles give it firm- 
neſs and tenacity: For the quantity of the 
earth is fo greats, that, after all the other 


a2 b 2 2-4-7, cr: pranaples 
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principles are ſeparated from a bone, its for- 
mer ſhape and ſize remain (a); but it is very 
brittle ail it is moiſtened with water or oil, 
when it recovers ſome tenacity The :ncreaſe 
of the proportion of earth in old people's bones 
is one reaſon. of their being more. briule than 
thoſe of young people are. 

Leſt any imagine the ſalts and ail of been 
while in a natural ſtate, to be of the ſame 
acrid kind with thoſe obtained from them by 
the chemical analyſis, it is to be obſerved, 
that theſe principles may be extracted from 
bones in the form of a very. mild jelly, by 
boiling them in water.. 

"The bones ſug and defend the other parts 
of the body. 

Bones are lined within; as welt as covered 
externally, with a membrane; which is there - 
fore commonly called PERIOSTEUM INTER« 
NUM. : 7, | 
The internal perioſteum is an extremely fine 
membrane 3 nay frequently it has a looſe reti - 
cular texture; and therefore it is compared by 
ſome to the Fee ares coat of the ſpinal mar- 
row: ſo that we cannot expect to ride it in- 
to layers as we can divide the external perio- 
ſteum. We can however obſerve its proceſſes 
entering into the tranſverſe pores of the bones, 
where probably they are continued to form the 

immediate canals for the marrow diſtributed 
through the ſubſtance of the bones ; and along 
with them veſſels are ſent, as from the external 
perioſteum, into the bone 305 Theſe proceſſes 


being 


(a) Havers Oſteolog. nov. diſc. 1. p. 32. 
(5) Winſlow Expoſition anat. des os frais, C 82, 83. 
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being of a very delicate texture, the adheſion 
of this membrane to the bone is ſo ſmall, that 
it ſeparates commonly more eaſily from the 
bone than from the marrow which it contains: 
Wherefore, one might call it the common 
membrane of the marrow, rather than by the 
name it now has. But Whether one or t'other 
deſignation ought to be given it, is not worthy 
a diſpute. 4 | 

From the internal ſurface of the internal 
ferioſteum, a great number of thin membranes 
are produced; which, paſſing a-croſs the ca- 
vity, unite with others of the ſame kind, and 


form ſo many diſtin& bags, which communi- 


cate with each other; and theſe again are 1* 
divided into communicating veſicular cells, 
which the marrow is contained. Hence it oy 
that the marrow, when hardened, and viewed 
with a. microſcope, appears like a cluſter of 
ſmall pearl; and that the hardened marrow of 
bones buried long under ground, or laid ſome 
time in Water, and then dried, is granulous (a). 
This texture is much the ſame with what 
obtains in the other cellular parts of the body, 
where fat is collected; only that the cells 
containing the marrow are ſmaller than thoſe 
of the tunica adipoſa or celluloſa elſewhere, 
which probably is owing to their being in- 
cloſed in the bones, where they are not ſo 
much ſtretched or extended as in other parts. 
TheMarRow is the only part of the blood, 
ſeparated by ſmall arteries, and depoſited in 
theſe cells. Its colour and conſiſtence may 


. therefore 


(a) Sum — 9. aum. 2, et Adverſ. dec. 111. 
obl. 9. 
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r 


. 8 — 


OF THE BONES IN GENERAL. 27 


therefore vary according to the ſtate of the 


veſſels, and their diſtribution on the mem- 


branes. of the cells. 
The marrow as well as the other fat of the 


body chemically analized yields, beſides oil 
and water, a conſiderable proportion of an 


acid liquor, but no alcali (a). This may be the 
reaſon of its being leſs putreſcent than the 
blood or moſt other parts of animals (5), whic 
is a neceſſary quality in a ſubſtance. that is 
conſtantly expoſed to a conſiderable degree of 
heat, and is more in a ſtagnating condition than 
the other liquors, | 

Beſides the Arteries, which I mentioned al- 
ready, þ.9. to be ſent from the bones to the 
marrow, there is at leaſt one arter for each 
bone ; ſeveral bones have more, whoſe prin- 
cipal uſe is to convey and ſecern this oily mat- 
ter. After theſe arteries have pierced the ſolid 


fide of a bone, they are divided into ſeveral 


branches; which ſoon are diſtributed every 
where on the internal perioſteum, and after- 
wards ſpread their branches inwards on the 
medullary cells, and outwards through the ta- 


bles of the bone. 


The blood, which remains after the ſecre- 
tion of the marrow, is returned by 'proper 
veins, which are colleQed from the membranes 
into one or two large trunks, to paſs out at 


the ſame holes or n at which the 2 
or arteries enter. 


1 
* — 
1 F , 1 
. 8 &# % 2 he 
- N ” «4 * 


(a) Grutzmaker Diſſert. de oſſium n —Haller Ele» 
ment phyſiolog, lib, 4. ſect. 4. 


(5) Pringle Append, to n TOY * 7. 
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The general x rule of the ſmall veſſels de- 


creafi ing in their capacities as animals advance 


in age, to which many phænomena in the ani- 


mal economy are owing, obtains here: For 


tho? the tuns of the medullary veſſels enlarge 
AS animals turn older; yet the ſmall branches 
Hecomns ſmaller ; as is ; evident from injections, 

hich cannot be made to paſs near fo far in 
0 A veffels of adults as of children, Hence 
the hay OW is bloody in children, oily and 
Paßt in! middle age, and chin and watery in 
old people. 

B experiments made on the marrow, when 
p. ones 05 Re wing animals are opened or cut thro? 
18 and from the racking pain with which 

e within Gy are frequently at- 

| ren we have {uſicient proof that the mem- 

werde re are ae and conſequently have 

51 ON Gfribu ed to them. Hippocrates (b) 
it t 


re ſay juſtly, that a wound pe- 
ec 177 


into the i of a bone may pro- 
duce a e . 
wy The Lege s of TY marrow, wrapt up in one 
WY coat from the periofleum, paſs thro? 
aj hongs Web dee canals; the moſt conſider- 
wg wh: are about he middle of each 
and 15 very oblique. Sometimes theſe 
Done, continue at a little diftance in their 
bene Nee en the canal, is divided by a {mall 
ony partition or wo- 
From the ſtructure of the contents of the 
bones, we may judge how theſe parts, as well 


a 19 5 ? „7 5 , as 
gi? * ule OT} 1; 14 Þ} Fa þ 19 90 | SS Fr{ſ: 4 * ern. . ; 


(a) na araey, Aber de l ini, 1700. 
(5) Aphoriſca, $ 7. aph. 24. 
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as others, may be ſubje& to oidema, phleg- 
mon, eryſipelas, ſchirrhus, &c. and may thence 
be led to a cure of each, before the, common 
conſequence, putrefaction, takes, place, and 
frequenily occaſions the loſs of the limb, if vat 
of the patient. 

The marrow is of very conſiderable "uſe. to 
the bones; for by entering their tranſverſe 
canals, and paſſing from them into the longj- 
tudinal ones, it- is communicated to. all the 
plates, to ſoften and connect their fibres, 
whereby they are preſerved from becoming too 
brittle; as we ſee they do in burnt bones, or 
thoſe long expoſed to the air; in people la- 
bouring under old age, pox, or ſcurvy : In all 
which caſes, the oil is either in too little quan- 
tity, or has its natural good qualities changed 
for worſe ones. 
| Beſides this advantage which the AY Ra 
of. bones has from the marrow, their articu- 
lations are ſaid (@) to receive no leſs benefit 
from it: for it is thought that the marrow 
paſſes imo the articular cavities, through the 
holes which are in the bones near the large 
joints, And, as a proof of this, it is alledge , 
that butchers, upon ſeeing the greater or leſ- 
ſer quantity of marrow, in the bones of cows, 
can tell whether they have travelled far or lit- 
tle before they were ſlaughtered. _ 

When the marrow, after having ſerved the 
uſes mentioned, is reaſſumed into the maſs of 
blood, (as it 1s continually, in common with 
all other ſecreted liquors that have not he's 

3 ges 


(a) Joan de Muralto Vade mecum anat. exercit. . 5 3 
Hayers Oſteolog. nov, diſc. 3. p. 179. 
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ges formed for conveying them out of the bo- 
dy), it correQs the too great acrimony com- 
municated to the ſaline particles of our fluids 
by their circulation and heat; in the ſame 
manner as lixivial ſalts are blunted by oil in 
making ſoap. Hence, in acute diſeaſes, the 
marrow, as well as the other fat of the body, 
is quickly waſted, but muſt be immediately ſup- 
plied by liquors from the veſſels; ſeeing the 
cells within the bones, which have no aſſiſt- 
ance to their contraction from the preſſure of 
the atmoſphere, cannot collapſe, as the tela 
cellularis under the ſkin does, when the liquor 
in its cells is abſorbed : the bones therefore are 
always full, 5 
Since it is the nature of all oil to become 
thin and rancid when expoſed long to heat, 
and bones have much oil in their firm hard 
ſubſtance, we may know why an ungrateful 
ſmell, and dark coloured thin icher, proceed 
more from corrupted bones than from other 
parts of the body ; and we can underſtand the 
reaſon of the changes of colour which bones 
undergo, according to their different degrees 
of mortification,—Hence likewiſe we may 
learn the cauſe of a ſpina ventoſa, and of the 
difficulty of curing all caries of bones proceed- 
ing from an obſtruction, and conſequent putre- 
faction of the marrow; and of the quick pulſe, 
thirſt, and here paroxyſms, ſo often attend- 
ing theſe diſeaſes. Theſe phaenomena alſo teach 
us the reaſon of the fatal prognoſis taken from 
black fetid urine in fevers, 
Though bones ſo far agree in their ſtructure 


and annexed parts, yet we may obſerve a con- 


ſiderable 
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ſiderable difference among them in their mag- 
nitude, figure, ſituation, ſubſtance, connection, 
uſes, &c. From which authors have taken 
occaſion to diſtinguiſh them into as many 
claſſes as they could enumerate of theſe differ- 
ent circumſtances. But theſe being obvious 
to every perſon that looks on bones, I ſhall 
only mention one of them; which compre- 
hends very near the whole bones of the body, 
and at the fame time leads us to examine the 
moſt conſiderable variety that is to be found 
in the. difpoſition of their conſtituent parts, 
and in their uſes. It is this, that ſome bones 
are broad and flat, while others are long and 

Found, | | 
The broad bones have thin ſides, by the 
plates being ſoon and equally ſent off to form 
the lattice work; which therefore is thicker, 
and nearly of an equal form all through, By 
this ſtructure, they are well adapted to their 
uſes, of affording a large enough ſurface for 
the muſcles to riſe from, and move upon, and 
of defending ſufficiently the parts which they 
incloſe, 
The round bones have thick ſtrong walls in 
the middle, and become very thin towards their 
ends, which is owing to very few plates ſepa- 
Tating at their middle ; where, on that account, 
the cancelli are ſo fine and ſmall that they are 
not taken notice of: But ſuch bones are faid 
to have a large reſervoir of oil in this place. 
Towards their ends the lattice-work becomes 
very thick, and rather more compleat than in 
the other ſort of bones. — Theſe round bones 
having ſtrong forces naturally applied to them, 
4 = and. 
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and being otherwiſe expoſed to violent inju- 


tes, have need of a cylindrical figure to reſiſt 


external preſſure, and of a confiderable quan- 
tity of oil to preſerve them from becoming 
too brittle. Beſides which, they are advanta- 
geouſly provided with thick fides towards their 
middle, where the greateſt forces are applied to 
injure them; while their bollowneſs increa- 
ſes their diameter, and conſequently their 
ſtrength to reſiſt forces applied to break them 
tranſverſely (a). Thus, for inſtance, in eſtima- 
ting the proportional reſiſtance of two cylin- 
drical bones of unequal diameters, but conſiſt- 
ing of an equal number of ſimilar fibres uni- 
formly diſpoſed round each, it is plain, | 
1. That the abſolute force of theſe two 
bones is equal, becauſe they conſiſt of equal 
numbers of ſimilar fibres. Ws 
2. That the abſolute forces of all the fibres 
in each bone have the ſame effect in refiſting 
any power applied to break them, as if the 
fum of all their forces was united in the re- 
ſpective centers of the tranſverſe ſections 
where the fractures are to be made. For, by 
hypotheſis, the fibres being uniformly diſpoſed 
in each, there is not any fibre in either bone 
that has not a correſponding fibre ; the ſum of 
both whoſe diſtances from the axis of revo- 
lution (about which all the parts of the bone 
muſt revolve in breaking) is equal to two ſemi- 
diameters of the bone : Conſequently each fi- 
bre, and all the fibres, may be regarded as re- 
fiſting at the diſtance of one ſemidiameter or 

radius from this axis, that 1s, in the center, 
5 3. Since 

(2) Galilei Mechanic, dialog. 2. 
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3. Since the united force of all the fibres is 
to be regarded as reſiſting at a diſtance from 
the center of motion equal to the ſemidiame- 
ter, it follows, that the total reſiſtance of all 
theſe fibres, or the ſtrength of the bone, is 
proportional to its ſemidiameter, and conſe- 
quently to its diameter. 1 016 12 385 

1 have here taken for an example one of the 
moſt ſimple caſes for calculating the proportio- 
nal forces of bones. But, was it not too fo. 
reign to the preſent deſign, it might be univer- 
ſally demonſtrated, that, of whatever figure 
bones are, and in whatever manner their fibres 
are diſpoſed, their ſtrength muſt always be in a 
ratio, compounded of the area of their tranſ- 
verſe ſections, or of their quantity of bony 
matter, and of the diſtance of the center of 
gtavity of theſe ſections from the center of 
motion or fulcrum, on which the bone: is ſup- 
poſed to be broken (a...... 

Since therefore the ſtrength of bones de- 
pends on the number of fibres, or quantity 
of matter, and the largeneſs of their diame - 
ters, one may conclude, that the part of a bone 
formerly fractured, and reunited by a callus, 
muſt be ſtronger than it was before the fracture 
happened; becauſe both theſe advantages are 
obtained by a callus; which is a wiſe proviſion g 
ſince bones are never ſet in ſuch a good direc- 
tion as they were naturally of; and then 
wherever a callus is formed, there is ſuch an 


obſtruction of the veſſels, that if the bone whs 
B 5 Aagaln 


() See the demonſtration of this theorem by De. perten 
field iv the Edinburgh Medical eſſays, vol. 1. art 10. 
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again broken in the ſame place, the offific 


matter could not ſo eaſily be conveyed to re- 
unite it. - 'This callus may indeed, for want of 
compreſſion, be allowed to form into a ſpongy 
cellular ſubſtance (a); but even in this caſe 
the ſtrength of the bone is here increaſed by 


one or both the cauſes above-mentioned. 
Many bones have protuberances, or pro- 
ceſſes ® » riſing out from them. If a proceſs 


ſtands out in a roundiſh ball, it is called caput, 
or head —lf the head is flatted, it obtains the 
appellation of condyle. —— A rough unequal 
protuberance, is called ?uberoity.————W hen a 
proceſs riſes narrow, and then becomes large, 
the narrow or ſmall part is named cervix, or 
neck. — Long ridges of bones, are called 
ſpines, Such proceſſes as terminate in a 
ſharp point, have the general name of coronæ f, 
or coronoid, beſtowed on them, though moſt of 
them receive particular names from the reſem- 
blance thay have, or are imagined to have, 
to other ſubſtances, e. g. maſtoid, ſiyloid, an- 


choraid, coracoid, ſpinal, &c.—Such proceſſes 


as form brims of cavities, are called ſuperci- 
lia 4. 2 
Proeeſſes ſerve for the advantageous origin 
and inſertion of muſcles, and render the arti- 
culations firm and ſtable. 


Before 


{a) Ruyſch. Theſaur. 8. n. 49. Muſ. anat. thec, B. repo- 
fit, 2 n. 2. 


* AmoQuon;, ie pu¹ι& itox), vH, mpoBAnuc, 


Exceſſus, explanatio, tuberculum, gibbus, eminentia, produc- 
tio, extuberantia, projectura, enaſcentia. 
+ Roſtra glandes. | 


I Trvsz, oPpurs, &uBos, xliꝭn, Labra. 
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Before leaving this ſubjeQ, we muſt remark, 
that much the greater number of what are 
called proceſles 1 in adult bones, diſcover them- 
ſelves in children to be epiphyſes, or diſtinct 
bones, which are afterwards united to the other 
parts; ſuch are the ſtylaid proceſſes of the 
temporal bones, proceſſes of the vertebræ, 
# trochanters of the thigh, &c. However, as 
AI deſignto inſiſt chiefly on the deſcription. of 
7 the adult ſkeleton, in which the union of theſe: 
parts is ſo intimate, that ſcarce any veſtige 
remains of their former ſeparation, I ſhall re- 
9 tain the common appellation of apepliyſe, or 
3 proceſs, to all ſuch protuberances; but ſhall re- 
mark the principal ones that have no juſt title 
co this name, when they occur in the deſcrip- 
tion of particular bones. 

On the ſurfaces of a great many of the bones: 
there are cavities, or depreſſions :. If theſe are 
deep, with large brims, authors name them: 
cotyle*—If they are ſuperficial, they obtain 
the deſignation of glenæ, or glenoid. Theſe: 
general claſſes are again divided into ſeveral /þ ſpe 
cies :—Of which pits are. ſmall roundiſh chan 
nels ſunk perpendicularly into the bone.— Fur- 
rows are long narrow canals, formed in the 
furface ; : =—nitches or notches, ſmall breaches. 
in the bone ;—ſmugfities, broad, but ſuperficial 
depreſſions without brims; able, large deep 
cavities, which are not equally Canned by. 
high brims ;—ſnuſes, large cavities; within the 
ſubſtance of the bones, with ſmall apertures z. 
—foramina, or holes, canals that pierce quite 
through the ſubſtance of the * When 

this. 


* n. ite Bdpas Aten date, n 


... b 
2 n Z 2 Wk 2 * > : = x 4 * — 1 NS > 2 2 * - . 
. 222 te. 1 8 — N 8 0 1 4 8 4 
** . ns ad e Woe ©, © 
2 4 ——— 2 5 a 
2 * r De en et : 


26 OF THE BONES IN GENERAL, 


this laſt fort of cavity is extended any long 
way within a bone, the middle part retains the 
name of canal, and its ends are called holes. 

The cavities allow the heads of bones to play 


in them; my baff and defend other parts; 
e paſſa 


they afford ſa ge to veſſels, muſcles, &c. 
Fo mention more would engage us too much in 
the hiſtory of particular bones, which more 
property belongs to the demonſtration of the 
Releton, where we fhall have occaſton to ob- 
ferve theſe ſeveral ſpecies of cavities. 

To far the greater number of bones, whoſe 
ends are not joined to other bones by an im- 
moveable articulation, there are ſmaller ones 
annexed, which afterwards become ſcarce diſ- 
tinguiſhable from the fubſtance of the bone it- 
ſelf. Theſe are called epiphy/ſes, or appendices®. 
Some bones have one, others have two, three, 
er four of thefe appendices annexed by the 
means of cartilages, which are of a conſider- 
able thickneſs in children, but by age become 
| thinner; the oſſification proceeding from the 
end of the bone on one fide, and from the 
epiphyſes on the other, till at laſt, in adults, 


the place of their conjunction can ſcarcely be 


feen on the external ſurface; and it is only 
fometimes that we can then ſee any mark of 
diſtinction in the cancelli (a). 

Several proceſſes (e. g. trochanters of the 
thigh, pine of the ſcapula, &c.) have epi- 
Plipſes; and proceſſes frequently riſe out from 


17 Is T4 E 
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'*. Applantatio, additamentum; adnaſcentia, adnexum, pe- 
rone. : 8 $ LY 
(a) Winſlow, Expoſition anatomique de corps humain, 
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epiphyſes ; for example, at the lower end of 
the ſemur, ulna, tibia, c. (a), 

The epiphyſes are united chiefly to ſuch 
bones as are deſtined for frequent' and violent 
motion; and for this purpoſe they are wiſely 
framed of a larger diameter than the bone 
they belong to; for by this means, the ſurface 
of contact between the two bones of any ar- 
ticulation being increaſed, their conjunction 
becomes firmer, and the muſcles mſerted into 
them act with greater force, by reaſon of their 
axes being further removed from the center 
of motion, Theſe advantages might indeed 
have been obtained by the expanſion of the 
end of the bone itſelf, to a thickneſs equal to 
that of the eprphyſes; but then the conſtant 
ſeparation of new plates to form ſo wide a cel- 
lular ſtructure, muſt have left the ſolid ſides of 
the bones ſo thin, as to yield eaſily, either to 
the action of the muſcles fixed to them, and 
paſſing over them, to the weight feveral of 
them are obliged to ſupport, or to the appli- 
cation of any other external force. | 
Several anatomiſts (3) thought that the epi- 


þhyſes ſerve other purpoſes : ſuch as, ſecuring 


the ligaments of the articulations which riſe out 
from between the bones and them ; for, as ſoon 
as theſe parts are intimately joined, the hga- 
ments inſinuated betwixt them muſt have a 
much ſx'onger connection than they could have 
to the ſmooth ſurface of the bones. Such an 
interception of the ligament betweeen the _ | 

| 9 
- (a) Veſſel. De human. corp. fabrica, lib. 1. cap. 3. 


(b) Collumb, de re anatomica, lib. 1. cap. 2,—-Fallop, 
Expoſ, de offibus, cap. 11. . AW. 
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of the bones and its epiplyſe is not to be ſeen; 


but as, at this place, the bone remains longer 
ſoft than any where elſe, and the adheſion of 
the perioſteum, and of ligaments to bones, is: 
always ſtronger in proportion to the bones be- 
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ing neareſt to the conſiſtence of thoſe parts, iy 
which 1s, being ſofteſt, the opinion of theſe: 7 
1 


writers concerning the ſtronger connection of 


the ligaments, where the bones and epiplhyſes = 
join, is not without ſome foundation, 6. 
Poſſibly too, by the fibres of epiphy/es nat 1 
extending themſelves ſo longitudinally as thoſe = 
of the bones, there may be leſs chance of the 7 


former running into each other, than of the ö 
latter. 

The ſoftneſs of the ends of bones may. be 4 
of ſome advantage in the womb, and at birth, 4 
after which the offification begins at different 1 
points to form epiphyſes, before the offification 4 
can extend from the middle to the ends of the 
bones (a). 

However ſolid and compact adult bones are, 
yet they were once cartilages, membranes, 
nay, a mere gelly. This needs no further 
proof, than repeated obſervations of embryos: 
when diſſected: And how much more tender 
muſt the bones be before that time, when 
neither knife nor eye 1s capable to diſcover 
the leaſt rudiments of them ? By degrees they 
become more ſolid, then aſſume the nature of 
griſtles, and at laſt offify ; the coheſion of their 
plates and fibres always increaſing 1 in propor- 
tion to their increaſed ſolidities; as is evident 
from the time neceſſary to unravel the texture 
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(a) Haller de ſtudio medic. p. 267. 
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of the bones of people of different ages, or of 
denſe and of ſpongy bones, or of the different 
parts of the ſame bone, and from the more 
tedious exfoliations of the bones of adults than 
of children. 1 1 
After any part of a bone is fully oſſified, its 
fibres are extended little more in length, at 
that part, though they increaſe there in thick- 
neſs, and though their ſofter parts continue to 
become _ (a). He 
As the ſolidity of bones increaſes, their pe- 
rioſteum more eaſily ſeparates from them. 
When bones are membranous, the perioſteum 
and they cannot be diſtinguiſhed; they appear 
to be the ſame ſubſtance, When they are car- 
tilages, their membrane adheres ſo firmly to 
them, that it is difficult to ſeparate it from 
them. Where the rigid bony fibres are, the 
periofteum is eafily taken off, —lIs the ſimilarity 
of ſtructure and conſequent greater attraQion 
of the membrane and ſubſtance it incloſes, while 
they are both flexible the cauſe of their great- 
er adheſion? or is it owing to the veſſels 


that go from the one to the other being then 


larger? or do both theſe. cauſes combine to 
produce this effect? Or is the membrane or 
cartilage, which becomes bone afterwards, to 
be conſidered as the ſame ſubſtance with the 
perioſteum (b)? and muſt all. thefe plates of 
bones be therefore ſaid to be layers of the pe- 
rioſteum hardened (c) ? 14 

ER The 
(a) Hales's Vegetable ſtatics, p. 293. Du Hamel Me- 
moires de l'acad. des ſciences, 1742. 


(6b) Memoires de Pacad. des ſciences, 17 44+ 
(c) Memoites de Pacad. des ſciences, 1743. 
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The offification of bones depends principally 
on their veſſels being ſo diſpoſed, and of 
ſuch diameters, as to ſeparate a liquor, which 
may eaſily turn into a bony ſubſtance, when tt 
is deprived of its thinner parts; as ſeems plain 
from the obſervation of the callous matter ſe- 
parated after fractures and ulcers, where part 
of the bone is taken out: For in theſe cafes, 
the veſſels extending themfelves,and the liquors 
added to them, are gradually formed into 
nulated fteſh ; which filk up all the ſpace where 
the bone is taken from, then hardens, till it 
becomes as firm as any other part of the bone. 
This happens frequently, even when the ends 
of the diſeaſed bone are at a conſiderable dif: 
tance from each other (Ca). | 
The induration of bones is alſo greatly aſ- 
ſiſted by their being expoſed, more than any 
other parts, to the ſtrong preſſure of the great 
weights they ſupport, to the violent contraction 
of the muſcles fixed to them, and to the 
force of the parts they contatn, which endea- 
vour fo make way for their own further growth. 
By all this preſſing force, the ſolid fibres and 
veſſels of bones are thruſt cloſer ; and ſuch 
particles of the fluids conveyed into theſe veſ- 
ſels as are fit to be united to the fibres, are ſooner 
and more firmly incorporated with them, while 
the remaining fluids are forcibly driven out 
by the veins, to be mixed with the maſs of 
blood. In conſequence of this, the veſfels gra- 
= dually 


. (o} Hildan de vuln. gravif-—Med. eſſays, vol. r. art. 
2.3.—Job a Meckren obſ 69. —-Mem. de Pacad. des ſciences, 
1742,—See colleQion of ſuch caſes in Bochmer de oſfium 
callo. EET HE 
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dually diminiſh as the bones harden, From 


which again we can underſtand one reaſon, 
why the bones of young animals ſooner reunite 
after a fracture than thoſe of old, and why 
cattle that are put too ſoon to hard labour, ſel- 
dom are of ſuch large ſize as others of the ſame 
brood who are longer kept from labour, 
That the oſſifying of bones greatly depends 
on preſſure, ſeems to be evinced from the fre- 
quent examples we meet with of other parts 
turning bony, when long expoſed to the preſ- 
ſing force of the ſurrounding parts, or when 
they are ſubje&ed to the like circumſtances 
by their own frequent and violent contraction. 
Witneſs, the bones found frequently near the 
baſe of the heart in ſome old men (a), and in 
ſeveral other creatures, Nay, the muſcular 
ſubſtance of the heart has been oſſified in ſuch 
(5), and the arteries of old men often become 
bony, The cartilages of the larnyx are ge- 
nerally oſſified in adults—In beaſts of burden, 
the cartilages between the vertebræ of the back 
very often change into compleat bones ; and, 
being intimately united with the vertebræ, the 
whe appears one continued bone: Nor is 
the perioſteum exempted from ſuch an indura- 
tion (c). = | 
To confirm this argument till farther, we 
may obſerve, that bones begin their oſſifi- 
| cation 


(a) Riolan, Comment. de offib, cap, 3% —Bartholia, Hift, 
medic, cent. 1. hiſt, $0,——-lbid, cent. 2. hiſt, 45. 

(5) Chelelden, Anatomy, book 1. introd,——Garengeot, 
Hiſt, de l'acad. des ſciences, 1726. | 
nl) Peyer, Ephemerid, German. decur, 2. ann. 7. obſerv. 
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cation at the places where they are moſt ex po- 
ſed to. theſe cauſes, viz. in the cylindrical 
bones from a middle ring, and in the broad 
ones, at or near their center, from one or more 
diſtinCt points. The reaſon of which is, That 
theſe parts are contiguous to the bellies of the 
muſcles annexed to the bones, where the ſwel- 
ling of theſe moving powers is greateſt. What 
the effects of this may be, let any judge, who 
view ſome of the bones, as the ſcapula, and 
ofſa ilium, which are covered with muſcles on 
each ſide; how compaQt and thin they are in 
adults, where the bellies of the muſcles were 
lodged z whereas in children they are thicker; 
But this being the middle part of theſe bones; 
where the greateſt number of fibres is, this 
particular —_ would have been much thicker 
in adults, had not this forcible cauſe been ap- 
plied, which has not had ſuch effects in chil- 
dren, whoſe muſcles have not been much ex- 
erciſed.— Beſides, if we allow that all the parts 
of a bone are equally increaſed by the conſtant 
ſupply of new particles, each fibre, and every 
particle-of a fibre, endeavours to make way 
for its own growth, by puſhing the one next to 
it; and conſequently by far the greateſt preſ- 
ſure 15 on the middle to make the particles 
firm, and therefore to begin their offification 
there, Laſtly, the pulſation of the medullary 
arteries, which enter the bones near to this 
middle part, may, as authors have alledged, 
contribute perhaps ſomewhat to this induration, 
From the effects of preſſure only it is, that 
we can account for the bones of old people 
having their fides much thinner, yet —_ 
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denſe and ſolid, while the-cavities are much 
larger than in thoſe of young people; and fos 
the prints of muſcles, veſſels, &c. being fo 
much more ſtrongly marked on the ſurfaces of 
the former than the latter, if they belong to 
people of near the ſame condition in life.— 
Preſſure muſt likewiſe be the cauſe, which, in 
people of equal ages, makes'theſe prints ſtrong- 
er in the bones of thoſe who had much labour 


and exerciſe, than they are in people who have 


led an indolent unactive life, | 

Perhaps both the cauſes of offification a- 
bove-mentioned, may be aſſiſted by the nature 
of the climate people live in, and the food 
they uſe, Whence, in hot countries, the in- 
habitants ſooner come to their height of ſta- 
ture than in the northerly cold w-: ke And 
thence ſeems to have ariſen the common prac- 
tice among the ladies, of making puppies drink 
brandy or ſpirit of wine, and of bathing them 
in theſe liquors, to prevent their growing big. 
Nay, it has been obſerved, that much uſe of 
ſuch ſpirits has occaſioned parts, naturally 
ſoft, to petrify in ſome, and to oſſify in other 
people of no great age (a). 

From the foregoing account of the ſtructure 
of bones, and of their oſſification, we may 
underſtand the reaſons of the following phæno- 
mena. 

How the natural. colour of bones may be 
changed by fome ſorts of food (5). 
„ Why 


(a) Littre, Hiſtoire de Pacad. des ſciences, 1706. Geof - 
froy, Memoires de l'acad. des ſciences, 1706, 3 
(5) Philoſoph. Tranſact. 442. art. 8. numb. 443. art. 2, 
numb. 457. art. 4. Mem, de l'acad. des ſciences, 1739, 1741. 


— 
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Why the bones of ſome people are fo long 
in hardening, and in others never compleatly 
_— 5  45fq 

Why, in ſuch whoſe offification is flow, the 
bones are generally thicker in proportion to 
their lengths, eſpecially at their ends; as in 
the rickets, $421 
How hard firm bones have become ſoft and 
pliable by diſeaſes (4). e 

Why in ſome diſeaſes, epiphyſes ſeparate 
from bones (5), and the ends of fraQured bones 
come aſunder many years after their fractures 
appeared to be cured (c). ö 

How bones may waſte and diminiſh (d), 
How bones may become ſolid all through, 
without any appearance of cancelli (e). | 

Hou nodes, tophii, and exoſtoſes, * e af - 
ter the eroſion of the external plates of bones 

in the lust venerea, ſcurvy, rheumatiſm, and 

rn. e 

How bones exfoliate by the riſing of granu- 
lated fleſh from their furface, Foe 
How and from what callus is formed after a 


fracture (/)). 8 
g {2+} Why 


(e) Hiſtoire de Pacad, des ſciences, 1700. -Mem. 17 22— 
Gagliardi, Anatom. oſſium, cap. 2. obſery, 3.—Ephem.Germ, 
decur. 1. ann. 1. obſ. 35, et ſchol. decur, 2. aun. 7. obſ. 212, 
2.35. decur. 3. ann. 2. obſ. 3,—Philoſ,Tranſ. No. 470. f 3. 
Ibid. vol. 48. § 4. and 44. | \ 7 hoc 

(b) Memoires de l'acad. des ſciences, 1699.Diemerbrook, 
Anat. lib. 9. cap. 19.—Cowper's Anat. explic. tab. 96. fig. 1, 

e Anſon's Voyage. 

{s) Cheſelden, Anat. book 1. introd. —Hiſt, de Vacad, des 
ſciences, 1700. | 
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N N e) Ruyſch. Thefaur, . Arc. 5. ches. 3. loc. 1. nurnb. 5. 
theſ. 9. numb, 2. not. 3. Bochmer de cailo oſſium. 
Y Nemoires de Vacad, des ſciences. 174 —Detxleef de 
oſſium calle, SEL 
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Why callus. appears to be rather the conti- 
er fabſlance of the perigſteum than of the 
bone, while it remains ſoft and flexible; but 
ſeems continued with ve, bone after it ofli- 
fies (). 
Why collus is ſenſible, while, i it is ſoft, but 
becomes infenſible when it hardens. 
What occaſions ſometimes.ſuch difficulty i in 
ur ing fractured bones; or why they pever . 
— though they are reduced, and all prope 
means towards a cure are uſed. e xi 
bones of women with child more | tedious in 
reuniting than thoſe of other people (c) ? 
W hy ce/lufes;; after fratuyes, are ſometimes 
very thick and protuberant. 
What difference there ought to be i in the 
application of bandages to fractures of the 
batt of old and of young patients. 
Ho banes, remaining long — LET after 
a luxation, may have their ay ſo changed 
as to make their: reduRion very dent, if not 
impoſſible. (49. | 
' Whoever: is deſirous to know, in. what Lat 
and order each bone and its ſeveral parts he: 
IL TO nature, let him conſult 
SEP 


(4) Mem. de Pecs 1741. my 

FT is f Meckren Obſerv, wu ATE 

Adverſ. dec. 2. C2. obſerv. anat. chir. 
in Boerhave Aphor. & 354. 

(e) Hildan, centur. 5. obſ. 8. et cent. 6, obſ. 66. 
Philoſ, Tranſact. No. 494. § 21. 

4 Satrman. Of. Yeeur: odſ. C. empires de cad. 
1 chirurgie. te tom. 2. p. e loſt.” g. 

596, Joi} 


._ obl. 71.—Ro yſch, 
f 4 Van Swictes 
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Kerchingius (a), who gives us the delineations 


of abortions from three days after conception, 


and traces the oſſification of the bones from 
three weeks, and a month, till the time of 
the birth: To whom ſhould be added Corterus 
(3) and Eyſſonius (c). An account of this ſub- 
ject might alſo be collected out of Ruyſch's 
works, where ſome of the miſtakes committed 
by the former authors are corrected: and ſe- 
veral more particulars, to make the hiſtory of 
the ofteogenea more accurate, have ſince been 


added by Neſbit (d) and Albinus (e). 


I muſt refer to the authors now quoted for 
the more curious part of the human oſteogeny ; 
not having preparations enough to give ſuch a 
full hiſtory of it as is done by them. But I 
ſhall endeavour to explain the more uſeful and 
neceſſary part of the oſteogeny, by ſubjoining 
to the deſcription of each bone of an adult, 
its condition in ripe children; that is, in ſuch 
as are born at the ordinary time; and: ſhall 
point out what parts of each are afterwards join- 
ed in form of epiphyſes, This, with the fol- 
lowing general rules, ſeem to me ſufficient for 
underſtanding what of this ſubject is neceſſary 
in the practice of phyſic and ſurgery, 

1. Wherever I mention any parts being 


cartilaginous, or their being ſtill ſeparable from 


the other parts of the bone to which they be- 
' {a) Anthropograph. ichnograph. et oſteogenes foetuura 
De offibus foetus abortivi. 
(e) De offibus infant. cognoſcend. et curand. 


(d) Human Oſteogeny explained. | 15 


ſe) lcones oſſium foetũt humani; accedit oſteogeneae bre- 
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long, I would be underſtood to hint, that, a- 
bout ſeven or eight years of age, . ſuch parts 
are oſſified and united to their proper bones, un- 
leſs when it is ſaid, that they are afterwards 
formed into epiphyſes, n. 
2. Such as become epiphyſes, are generally 
oſſified at ſeven or eight years of age; but, be- 
ing for the moſt part moiſtened by Hnovia, 
their external ſurface is ſtill ſomewhat cartila- 
ginous, and they are not yet united to their 
bones. 423 


3. At eighteen or twenty years of age the 
epiphyſes are entirely oſſiſied, and have blended 
their fibres ſo with the body of the bone, as to 
make them inſeparable without violence. 
The knowledge of this part of the offeogeny 
I think neceſlary,to prevent dangerous miſtakes 
in the cure of ſeveral diſeaſes. As for example: 
Without this knowledge, the ſeparation of an 
epiphy ſe: might be miſtaken for a fraQture or 
luxation,—The interſtice of two parts of a 
bone not yet joined, might be judged to be a 
fiſſure. A diaſtaſit, or ſeparation of ſuch 
disjoined pieces of a bone, might be thought a 
fracture. The protruſion of one piece, or its 
overlopping any other, could be miſtaken for an 
excreſcence or exoſtofis,—Such errors about 
the nature of a diſeaſe would give one very 
different indications of cure, from what he 
would have, if he really underſtood his patients 
caſe. - And very often the knowledgeof the dif- 
ferent inequalities on the ſurfaces of bones, 
muſt direct us in the execution of what is pro- 
per to be done to cure ſeveral of their diſeaſes. 
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Having thus conſidered the bones whenſingle, 
we ought next to ſhew the different manner of 
their conjunctions #. To expreſs theſe, anato- 
miſts have contrived a great number of techni- 
cal terms; about the meaning, propriety, and 
claſſing of which, there has unluckily been va- 
riety. of opinions. Some of theſe terms it is 
neceſſary to retain, ſince they ſerve to expreſs 


the various circumſtances of the articulations, 


and to underſtand the writers on this fubjeQ. 
The ARTICULATIONS are moſt common- 
divided into three clafles, viz. Jomnphyſs TA 


| and diarthrofes. 


fic, which properly ſignifies the con- 
* —— Os together of parts, vhen uſed 


to expreſs the articulations of bones, does not 
ſeem to comprehend, under the meaning ge - 
nerally given to it, any thing relating to the 
form or motion of the conjoined bones; but 
by it moſt authors only denote the bones to be 
connected by ſome other ſubſtance; and as 
there are different ſubſtances which ſerve this 
purpoſe, therefore _ divide it into the 
three following fpecies: - + 

1. Spnchondrofes , when a bags Is the 
connecting ſubſtance: Thus the ribs are join- 
ed to the flernum ; thus the bodies of the verte- 
bre are connected to each other; as are e 
wiſe the url N 


2. . 


— . uh, ne compoſiti itio, con- 
nexio, articulatio, conjunttio, nodus, commitfara, fru ura, 


compages. 


+ Amphiarthroſis. 
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2. SHynneuroſis, or ſyndeſmoſss,when ligaments 
are the connecting bodies, as they are in all the 
moveable articulations. N 

3. Syſarceſis, when muſcles are ſtretched 
from one bone to another, as they muſt be 
where there are moveable joints, 

The ſecond claſs of articulations, the fynar- 
throfis, which is ſaid to be the general term by 
which the immoveable conjunction of bones is 
expreſſed, is divided into three kinds. | 

1. The ſuture ® is that articulation where 
two bones are mutually indented into each o- 
ther, or as if they were ſowed together, and is 
formed by the fibres of two bones meeting 
while they are yet flexible and yielding, and 
have not come to their full extent of growth; 
ſo that they mutually force into the interſtices 
of each other, till, meeting with ſuch reſiſtance 
as they are not able to overcome, they are ſtop- 
ped from ſprouting out farther,or are reflected; 


and therefore theſe indentations are very diffe- 


rent both in figure and magnitude: Thus the 
bones of the head are joined; thus epiphyſes 
are joined to the bones, before their full con- 
nection and union with them. 

Under this title of ſuture, the Harmonia of 
the antients may be comprehended ; ſcarce any 
unmoved bones being joined by plain ſurfaces 
7 

2. Gomphoſss + is the fixing one bone into 
another, as a nail is fixed in a board: Thus the 
teeth are ſecured in their ſockets, 


C& : 3. Schin- 


* Po On. 
(a) Veſal. Obſery, Fallop. Examen. 
＋ Conclavatio. 
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3. Shindylefis or ploughing (a) when a thin 
lamella of one bone is received into a long nar- 


row furrow of another: Thus the proceſſus 


azygos of the ſphenoid, and the naſal proceſs of 
the etimoid bone, are received by the vomer. 

The third claſs, or diarthroſis *, is the arti- 
culation where the bones are ſo looſely connect- 
ed as to allow large motion. * his is ſubdivid- 
ed into three kinds. 
he firſt is enarthroſes, or the ball and ſoc- 
ket, when a large head is received into a deep 
cavity; ; as the head of the os femoris 1s into 
the acetabulum coxendicis. © 

'The ſecond is arthrodia, when a abc head 
is received into a ſuperficial cavity; as in the 
articulation of the arm bone and ſcapula. Theſe 
two ſpecies of diarthrofis allow motion to all 
ſides. 

The third is ginglimus F, which properly 
Ggnifies the hinge of a door or window; in it 
the parts of the bones mutually receive and are 
received, and allow of motion two ways: 
Workmen call it charnal, 

The ginglimus is generally divided into three 
kinds, to which ſome (5) give the name of 
contiguous I, diſtant ||, and 3 * 
The firſt kind of ginglimus is, vt en a bone 
has ſeveral protuberances and cavities, which 
anſwer to as * cavities and proceſſes of the 
other 


(a) Keil, Anat. chap. 3. § 3. 

* AT fbf Gerig, dearticulatio, abarticulatio. 
af e ern mutua. c 

(5) Baker, Curſ. oſteolog. demonſtr. 1. 
1 Proximus. 


0 Longus. 


Compoſitus. 
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other bone, with which it is articulated; as in 
the conjunction of the femur with the tibia. 
The ſecond' ſpecies is, when a bone receives 
another at one end, and is received by the ſame 
bone at the other end; as in the radius and 
ulna. | 

The laſt ſort is, when a bone receives ano- 
ther, and is received by a third; as in the ob- 
lique proceſſes of the vertebræ. 

When I firſt mentioned the articulations of 
bones, I ſaid there were different opinions con- 
cerning the uſe of their technical names, e. g. 
It has been ſaid, that ymplyſis ſhould be the 
name for the immoveable articulations, and 
ſynarthrofs s ſhould be underſtood to be the 
ben res of bones by ſome connecting: medi- 
Thoſe who have taken ſympliyſis in the 
ſenſe I did, of its expreſſing the conjunCtion of 
bones with a connecting ſubſtance, have diſa- 
greed in their definition of it; ſome inſerting, 
and others leaving out, its allowing motion.— 
Where they have agreed in their definition, 
they have not been of the ſame mind concern- 
ing the ſpecies of it. For ſeveral think the Sy- 
ſarcgſit and ſyndeſmoſis applicable to ſo many 
joints which are univerſally allowed to be claſ- 
ſed under the diarthreſis, that it muſt create 
confuſion to name them by any ſpecies of the 
ſymphyſrs. Few keep to ſuch - general de- 
finition of the ſynchondrofis as I have done; 
and, whether they determine it toallow nomo- 
tion, or an obſcure or a manifeſt one, bring 
themſelves into difficulties, becauſe there are 
examples of all theſe three kinds. Some a- 
gain, by too nicely diſtinguiſhing obſcure and 
2 manifeſt 
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manifeſt motions of bones, have blended the 


ſynarthrofis and diarthroſis and from thence 
have branched out the different compound ſpe- 
cies of articulations that may be formed of 
them fo far, that they could find no examples 

; 


in the body to illuſtrate them by.—It would be 
tedious to enumerate more of the jarring opi- 
nions, and it would be far more ſo to give a A 
detail of the arguments ufed by the diſputants, ® 
It is ſufficient for my purpoſe, that it is under- 
ſtood in what ſenſe I take theſe technical terms 
which I doin the following manner : 

Whenl mention the /ymphy/es or ſynarthroſes, 
or any ſpecies of them, I ſhall always under- 
ſtand them according to the explication already 
given of them. But though the preceding 
account of the diarthroſis, or articulation of 
moveable bones, has been almoſt univerſally 
received ; yet, ſeeing it does not comprehend 
all the moveable articulations of the body, and 
ane of its ſpecies does not anſwer to any no- 
tion we can have of the conjunction of two 
vones, 3 muſt beg leave to change the defini- 
tions and kinds of theſe joints. 

I would call diarthrofes that conjunction of 
bones, whereby they are fitted for motion, be- 
ing each covered with a ſmooth cartilage, con- 
nected by one or more common ligaments, and 
lubricated with liquor at the conjoined parts. 
In which definition, I have no regard to the 
quantity of motion which they really do per- 
form; the motion being often confined or 
enlarged by ſome other cauſe not immediately 
depending on the frame of the two ſurfaces 8 

| the 
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the bones forming the particular joint which 
then is conſidered. | 

The firſt ſpecies of the diarthrofes, wiz. the 
 enarthrofis or ball and ſocket, I would define 
more generally than above, That articulation 
where a round head of one bone is received in- 
to a cavity of another, and conſequently, with- 
out ſome foreign impediment, 1s capable of mo« 
tion to all des. Examples of this kind are to 
be ſeen in the articulation of the thigh-bone 
and oſſa innominata; Arm-bone and /capula ; 
aſtragalus and os naviculare; magnum of the 
wrift, with the ſcaphordes and lunare; firſt bone 
of the thumb with the ſecond, c. 

The ſecond ſort, or the arthrodia, differing 
from the enarthrofis, in the preceding account, 
only in the cavity's being more ſuperficial, 
which makes no eſſential difference, eſpecially 
that, in the recent ſubject, cartilages or liga- 
ments ſupply the deficiency of bone, ought, 
in my opinion, to be called with Veſalius (a) 
that articulation of two bones adapted for mo- 
tion, where it is not at firſt ſight obvious which 
of the two has the head or cavity, or where 
they are joined by plain ſurfaces, or nearly ſo; 
ſuch is the conjunction of the clavicle. with the 
ſcapula; offa cuneiformia with the os naviru- 
lare ; metatarſal bones with the /a cuneifor- 
mia, Se. From the nature of this ſort of 
joint, it 1s plain, that very great motion can- 
not be allowed, without the bones going farther 


out of their natural ſituation, than is convenient 
or ſafe. 


C 3-  Ginglimugs, 


() De corp. human. fabrics, lib. 1. cap. 4. 
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Ginglimus, I would: reckon that articulation 
by the form of which the motion of the joined 
bones muſt be chiefly confined to two directions, 
which hinges of doors are. 

The firſt ſpecies of this is the trochoides, 

when one bone turns on another, as a wheel 
does on 1ts axis : 'Thus the firſt vertebra of the 
neck moves on the tooth-like proceſs of the 
ſecond. This is the moſt proper kind of gin | 
glimus, 
The ound ſpecies ſhould be eſteemed that 
articulation where ſeveral prominent and hol- 
low ſurfaces of two bones move on each other, 
within the ſame common ligament; as in the 
knee, elbow, Cc. 

The third fort of ginglimus is, when two 
bones are articulated to each other at different 
parts, with a diſtin& apparatus of the motory 
machines at each; ſuch is the articulation of 
the os occiprtis with the firſt vertebra of the 
neck; of any two contiguous vetrebre, by their 
oblique proceſſes ; of the ribs with the bodies 
and tranſverſe proceſſes of the vertebræ; of the 
radius wow the ulna, tibia with the "hula, 
oftragu with the calcaneum, &c, 

"5K — entirely throw out what is common- 
ly called the third kind of ginglimus: For, in 
examining the conjunction of a bone with two. 
others, as in the common example of a vertebra 
joined with the one above and below, the con- 
nection of the middle one with each of the o- 
ther two ought to be conſidered ſeparately; o- 
therwiſe we might with the ſame propriety e- 
ſteem the articulations that the long bones, the 
femur, tibia, humerus Ge. c. have at their dif- 
. ferent 


* 


1 
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ferent ends, as one articulation ; which is ab- 
fun. „% „ 341 ir, 
If the moveable bones are not connected 
and kept firm by ſome ſtrong ſubſtance, they 
would be luxated at every motion of the joints; 
and if their hard rough unequal ſurfaces were 
to play on each other, their motion would not 
only be difficult, but the loſs of ſubſtance from 
attrition would be great. Therefore ligament: 
are made to obviate the firſt, and cartilages to 
prevent the other inconveniency. But becauſe 
ligaments and cartilages turn rigid, inflexible, 
and rough, unleſs they are kept moiſt, a ſuffi- 
cient quantity of liquors is ſupplied for 
their lubrication, and to preſerve them in a 
flexible ſtate, Seeing then theſe parts are ſo 
neceſſary to the articulations, I ſhall next con- 
ſider their ſtructure, ſituation, and uſes, ſo far 
as they are ſubſervient to the bones, and their 
motions, - $5 6m % TAN oC ER 
L1iGAMENTS are white flexible bodies, 
thicker and firmer than membranes, and not ſo 
hard or firm as cartilages, without any remark- 
able cavity in their ſubſtance, difficultly ſtretch- 
ed, and with little elaſticity ; ſerving to connect 
one part to another, or to prevent the parts to- 
which they are fixed from being removed out 
of that ſituation which is uſeful and: ſafe. « 
After maceration in water, the ligaments. 
can eaſily be divided; and each ligamentous 
layer appears compoſed of fibres, the largeſt 
of which are diſpoſed in a longitudinal direc-' 
tion, EE Pact A 


ba Duro, Nb pot, copule, vincula. 
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The arteries of ligaments are very conſpi- 
cuous after a tolerable injection, and the lar- 


2 trunks of their veins are ſometimes to be 


een full of blood. 


Such ligaments as form the ſides of cavi- 
ties, have numerous orifices of their arteries 
opening upon their internal ſurface, which keep 
it always moiſt: If we rub off that moiſture, 
and then preſs the ligament, we can ſee the 
liquor ouſing out from ſmall pores; and we can 
force thin liquors inje&ed by the arteries into 
the cavities formed by ligaments. 


Theſe exhalent arteries muſt have correſ- 


ponding abſorbent veins, otherwiſe the cavities 
would ſoon be too full of liquor. 


Ligaments then muſt be ſubject to the diſ- 


_ eaſes common to other parts, where there is a 


circulation of fluids, allowance always being 
made for the ſize of veſſels, nature of the 


fluids, and firmneſs of the texture of each 


art. 
5 Authors generally ſay, that ligaments are 
inſenſible: and conſequently it may be infer- 
red, that they have no nerves beſtowed on them. 
But the violent racking pain felt on the leaſt 
motion of a joint labouring under a r/heuma- 
tiſm, the ſeat of which diſeaſe ſeems often to 
be in the ligaments, and the inſufferable tor- 
ture occaſioned by inciſions of ligaments, 'and 
by a collection of acrid matter in a joint, or 


by t0p4 in the gout, would perſuade us, that 


they are abundantly ſupplied with nerves. 
he ligaments which connect the move- 
able bones commonly riſe from the conjunc- 
tion of the epiplyſes of the one bone, and 
| are 
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are inſerted into the ſame place of the other ; 
or where epiphy/es are not, they come out 
from the cervix, and beyond the ſupercilia of 
the articulated bones; and after ſucha manner, 
in both caſes, as to include the articulation in 
a purſe or bag, with this difference, depend- 
ing on their different motions, that where the 
motion is only to be in two directions, the 
ligaments are ſtrongeſt on thoſe fides towards 
which the bones are not moved; and when a 
great variety of motions is deſigned to be al- 
lowed, the ligaments are weaker than in the 
former ſort of articulations, and are nearly of 
the ſame ſtrength all round. 9 655 

Part of the capſular ligaments is compoſed 
of the perioſteum, continued from one bone to 
another, as was obſerved p. 2. and their inter- 
nal layer is continued on the parts of the bone 
or cartilage which the ligament includes (a). 
Beſides theſe common capſular ligaments of 
the joints, there are particular ones in ſeveral 
places, either for the firmer connection 
of the articulated bones, or for reſtraining 
and confining the motion to ſome one fide ; 
ſuch are the croſs and lateral ligaments of the 
knee, the round one of the thigh, &c. 

From this account of the ligaments, we 
may conclude, that, ceteris paribus, in what- 
ever articulation the ligaments are few, long, 
and weak, the motion is more free and quick; 
but luxations happen frequently : And, on the 
contrary, where the hgaments are numerous, 
ſhort, and ſtrong, the motion is more confined, 

but ſuch a joint is leſs expoſed to luxations 


C 5 -Whence ' 


a) Neſbit, Oſteogen.—Philoſ. trauſa d. No. 470. § 6. 


1 
Lo 
55 
5 b 5 
== 
TY 
= 
2 
14 
| 
„ 
ML 
A 
9 
4 
** 


© a 4 
o Jo — * ” =» R 
U — — F= ke mane ach 
2 - 1 U 3 * 8 ES : 


48 OF THE BONES IN GENERAL. 


(64). Whence we may judge how neceſſary 


it is to attend to the different ligaments, and 
the changes which have been made on them 
by a luxation, when it is to be reduced. 


Ligaments alſo ſupply. the place of bones in 


ſeveral caſes to advantage: Thus the parts in 
the pelvis are more ſafely ſupported below by 
ligaments, than they could have been by 
bone. The ligaments placed in the great 
holes of the ofſa innominata, and between the 
bones of the fore-arm and leg, afford conve- 
nient origin to muſcles —Immoveable bones 
are firmly connected by them; of which the 
conjunQion of the os ſacrum and innominatum 
is an example.— They afford a ſocket for 
moveable bones to play in, as we ſee part of 
the a/tragalys does on the ligament ſtretch- 
ed from the heel-bone to the ſcaphoid, 


| Numerous inconveniencies may ariſe from 


too long or ſhort, ſtrong or weak, lax or rigid 
ligaments. | 


* 


CARTILAGES “ are ſolid, ſmooth, white, 


elaſtic ſubſtances, between the hardneſs of 
bones and ligaments, and covered with a 
membrane, named perichondrium, which is of 


the ſame ſtructure and uſe to them as the pe- 


rigſteum is to the bones. 

Cartilages are compoſed of plates, which are 
formed of fibres, diſpoſed much in the ſame 
way as thoſe of bones are; as might be rea- 
ſonably concluded from obſerving bones in a 
cartilaginous ſtate before they oſſify, and from 


ſeeing, on the other hand, ſo many cartilages 


become bony, This may be ſtill further con- 


{a) Fabric, ad Aquapend. de articul. part. utilit. pars 3. 
* Xov0þos, | ws 


— 


firmed, by the exfoliation which cartilages are 
ſubject to, as well as bones. 

The perichondrium of ſeveral cartilages, for 
example, thoſe of the ribs and Jarynx, has 
arteries which can be equally well injected 
with thoſe of the perioſteum; but the veſſels of 
that membrane in other parts, e. g. the arti» 
cular cartilages, are ſmaller, and in none of them 
does injection enter deep into the ſubſtance of 
the cartilages; nay, madder, mixed with the 
food of animals, does not change the colour 
of cartilages, as it does that of bones (a). 

The granulated fleſh which riſes from the 
ends of metacarpal or metatarſal bones, when 
the cartilage exfoliates, after a finger or toe 
has been taken off at the firſt joint, is very 
ſenſible, from which the exiſtence of nerves 
in cartilages may be inferred,  _ | 

While cartilages are in a natural ſtate, it is 
to be remarked, firſt, That they have no ca- 
vity in their middle for marrow, Secondly, - 
That their outer ſurface is ſofteſt, which ren- 
ders them more flexible, Thirdly, 'That they 
do not appear to change their texture near ſo 


* 


much by acids as bones do. And J, That, 
as the ſpecific gravity of cartilages is near a 
third leſs than that of bones; ſo the coheſion 
of their ſeveral plates is not ſo ſtrong as in 
bones; whence cartilages laid bare in wounds 
or ulcers, are not only more liable to corrupt, 
but exfoliate much ſooner than bones do. 
Cartilages 


(a) Philoſ. Tranſact. No. 442. art. 8. No. 443. art, 2. 
No. '457. art. 4. Mem. de Pacad, des ſciences, 1739. et 
1742 —Dehtleef de offium callo. 
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Cartilages ſeem to be principally kept from 
oſſifying, either by being fubjetted to alternate 
motions of flexion and extenſion, the effects 
of which are very different from any kind of 
ſimple preſſure, or by being conſtantly moiſten- 
ed (a): Thus, the cartilages on the articulated 
ends of the great bones of the limbs, and 
the moveable ones placed between the movin 
bones in ſome articulations, which are oblige 
to ſuffer many and different flexions, and are 
plentifully moiſtened, ſcarce ever change into 
bone; while thoſe of the ribs and larynx are 
often oſſified The middle angular part of 
the cartilages of the ribs, which 1s conſtantly 
in an alternate ſtate of flexion and extenſion, 
by being moved in reſpiration, is always the 
laſt of becoming bony.——In the larynx, the 
epiglottis, which is oftener bended and more 
moiſtened than the other four cartilages, ſel- 
dom is oſſified, while the others as ſeldom 
eſcape it in adults. . 
The cartilages ſubſervient to bones, are 
ſometimes found on the ends of bones which 
are joined to no other; but are never wanting 
on the ends, and in the cavities of ſuch bones 
as are deſigned for motion (5). Cartilages alſo 
are interpoſed between fuch other cartilages as 
cover the heads and cavities of articulated 
bones; nay, they are alſo placed between im- 
moveable bones. 
The uſes of cartilages, ſo far as they regard 
bones, are, to allow, by their ſmoothneſs, ſuch 
bones as are deſigned for motion, to ſlide ea- 
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(a) Havers Oſteolog. nov. ; 5 
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ſily without detrition, while, by their flexibi- 
lity, they accommodate themſelves to the ſeve- 
ral figures neceſſary in different motions, and, 
by their elaſticity, they recover their natural 
poſition and ſhape as ſoon as the preſſure is 
removed.—This ſpringy force may alſo aſ- 
ſiſt the motion of the joint to be more expe- 
ditious, and may render ſhocks in running, 
jumping, &c. leſs — To theſe Cartilages we 
chiefly owe the ſecurity of the moveable arti- 
culations: For without them the bony fibres 
would ſprout out, and intimately coaleſce with 
the adjoining bone; whence a true anchylefis 
muſt neceſſarily follow; which never fails to 
happen when the cartilages are eroded by a- 
crid matter, or oſſified from want of motion 
or defe& of liquor, as we ſee often happens 
after wounds of the joints, pardarthrocace, 
ſcrophula, and ſpina ventoſa, or from old age, 
and long immobility of joints (a). Hence we 
may know what the annihilation 1s which is 
ſaid to be made of the head of a bone, and of 
the cavity for lodging it, after an unreduced 
fracture (5). The moveable cartilages inter- 
poſed in joints ſerve to make the motions 
both freer and more ſafe than they would o- 
therwiſe be. I hoſe placed on the ends of 
bones that are not articulated, as on the 
ſpine of the os illium, baſe of the ſcapula, c. 

- ſerve 


(a) Columb. de re anat. lib. 16.—Deſlandes Hiſt, de l'a- 
cad. des ſciences 1716. Phi], tranſact. No. 215.—lbid, 
No. 461.5 16. | 

- (6) Hildan, de ichor, et melicer. acri Celfi, cap, 5.“ 
Ruyſch. Theſ. 8. No, 103, Saltzman in act. Petropolit, 
Tom 3. p. 275, | 
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ſerve to prevent the bony fibres from growing 
out too far, ——Cartilages ſometimes ſerve as 
ligaments, either to faſten together bones that 
are immoveably joined, ſuch are the carti- 
lages between the os ſacrum and ofſa illium, the 
ofſa pubis, &c. or to connect bones that en- 
joy manifeſt motion, as thoſe do which are 
placed between the bodies of the true vertebræ, 
Sc. —Cartilages very often do the office of 
bones to greater advantage than theſe laſt could, 
as in the cartilages of the ribs, thoſe which 
ſupply brims to cavities, c. 

'Too great thickneſs or thinneſs, length or 
ſhortneſs, hardneſs or ſuppleneſs of cartilages, 
may therefore cauſe great diſorders in the 
body. 

The liquor, which principally ſerves to moi- 
ſten the ligament and cartilages of the arti- 
culations, is ſupplied by glands, which are 
commonly ſituated in the joint, after ſuch a 
manner as to be gently preſſed, but not de- 
ſtroyed by its motion. By this means, when 
there is the greateſt neceſſity for this liquor, 
that is, when the moſt frequent motions are 
performed, the greateſt quantity of it muſt be 
ſeparated, Theſe glands are ſoft and pappy, 
but not friable: In ſome of the large joints 

they are of the conglomerate kind, or a great 
number of ſmall glandules are wrapt up in 
one common membrane. Their excretory 
ducts are long, and hang looſe, like ſo many 
fringes, within the articulation; which, by 
its motion and preſſure, prevents obſtructions 
in the body of the gland or its excreto- 
ries, and promotes the return of this liquor, 
1 8 when 
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when fit to be taken up by the abſorbent veſ- 
ſels, which muſt be in the joints, as well as in 
the other cavities of the body; and, at the 
ſame time, the preſſure on the excretory 


ducts hinders a ſuperfluous unneceſſary ſecre- 


tion, while the fimbriated diſpoſition of theſe 


excretories does not allow any of the ſecreted. 


liquor to be puſhed back again by theſe canals 
towards the glands (a). | | 

Very often theſe fountains of ſlimy liquor 
appear only as a net-work of veſſels.—— Fre- 
quently they are almoſt concealed by cellular 


membranes containing the fat—and fometimes 


| ſmall ſimple mucous folliculi may be ſeen (5). 
The different joints have theſe organs in 


different numbers and ſizes; the conglome- 
rate ones don't vary much, eſpecially as to ſi- 
tuation, in the ſimilar joints of different bo- 
dies; but the others are more uncertain. 
Upon preſſing any of theſe glands with the 
finger, one can ſqueeze out- of their excre- 
tories a mucilaginous liquor, which ſomewhat 
reſembles the white of an egg, or ſerum of 
the blood ; but it 1s manifeſtly falt to the taſte. 
It does not coagulate by acids or by heat, as 
the ſerum does, but by the latter turns firſt 


thinner, and, when evaporated, leaves only a 
thin ſalt film. 


The quantity of this mucilage, conſtantly ' 
ſupplied, muſt be very confiderable, ſince we 


ſee what a plentiful troubleſome diſcharge of 
glary matter follows a wound or ulcer of any 
joint; 


[a] Cowper, Anatom. explicat. tab. 79. lit. E. E. 
[5] Morgan, Adverſar. 2. animad, 23. 
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joint; of which liquor the mucilage is a con- 
ſiderable part. 

The 5 which ſupply liquors for making 
the ſecretion of this mucilage, and the veins 
which bring back the blood remaining after 
the ſecretion, are to be ſeen without any pre- 
paration; and, after a tolerable injection of 
the arteries, the glands are covered with 
them. 

In a found ſtate, we are not conſcious of 

any ſenſibility in thoſe glands ; but, in ſome 
caſes which I have ſeen, when they inflame 
and ſuppurate, the moſt racking pain is felt in 
them: a melancholy, though a ſure proof that 
they have nerves, | 

1 heſe mucilaginous glands are commonly 
lodged in a cellular ſubſtance ; which is alſo 

to be obſerved in other parts of the bag form- 
ed by the ligaments of the articulation ; and 
contains a fatty matter, that muſt neceſſarily 
be attenuated, and forced through the includ- 
ing membranes into the cavity of the joint, 
by the preſſure which it ſuffers from the 
moving bones. 

If then the oil is conveyed from this cel- 
lular ſubſtance; and if the attenuated marrow 
paſſes from the cancelli of the bones by the 
large pores near their ends, or in their cavi- 
ties, and ſweats through the cartilages there 
into the articulations; which it may, when 
aſſiſted by the conſtant heat and action of the 
body, more eaſily do, than when it eſcapes 
through the conn ſubſtance of the bs 
in a a fheleton: If, I ſay, this oil is ſent to a 

5 joint, 
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joint, and is incorporated with the mucilage, 
and with the fine lymph that is conſtantly 
ouſing out at the extremities of the ſmall ar- 
teries diſtributed to the ligaments, one of the 
fitteſt /iniments imagmable muſt be produced; 
for the mucus diluted by the lymph contri- 
butes greatly to its lubricity, and the oil 
preſerves it from hardening. How well ſuch 
a mixture ſerves the purpoſe it is deſigned for 
Boyle (a) tells us he experienced in workin 
his air-pump ; for the ſucker could be move 
with much leſs force after being moiſtened 
with water and oil, than when he uſed either 
one or other of theſe liquors: And I believe 
every one, at firſt view, will allow the di- 
lated mucilage to be much preferable to ſim- 
ple water. The /ynovia ®, as this liquor com- 
poſed of oil, mucilage, and lymph, is commonly 
now called, while in a ſound ſtate,» effeQually 
preſerves all the parts concerned in the articu- 
lations ſoft and flexible, and makes them ſlide 
eaſily on each other, by which their mutual 
detrition and overheating is prevented, in the 
manner daily practiſed in coach and cart 
wheels, by beſmearing them with greaſe and 
tar. 

After the liquor of the articulations becomes 
too thin and unſerviceable, by being conſtantly 
pounded and rubbed between the moving 
bones, it is reaſſumed into the maſs of blood 
by the abſorbent veſſess. 

W hen the /pnovia is not rubbed betwixt the 
bones, it inſpiſtates. And ſometimes, when 


| the 
(a) Phyſico-mechanic experim, 
* Mob, mucus, axungia, 
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the head of a bone has been long out of its ca- 
vity, this liquor is ſaid to fill up the place of 


the bone, and hinder its reduction; or if a 
joint continues long unmoved, it is alſo ſaid 
to cement the bones, and occaſion a true an- 


chylofis (a). If the ſynovia becomes too a- 


crid, it erodes the cartilages and bones; as 
frequently happens to thoſe who labour under 
the lues venerea, ſcurvy, ſcrophula, or ſpina 
ventoſa. If this liquor is ſeparated in too 
ſmall quantity, the joint becomes ſtiff; and 
when with difficulty it is moved, a crackling 
noiſe is heard, as people advanced in years 
frequently experience (5).—If the mucilage 
and lymph are depoſited in too great quantity, 
and the abſorbent veſſels do not perform their 
office ſufficiently, they may occaſion a drop- 
ſy of the joints (c). From this ſame cauſe al- 
ſo the ligaments are often ſo much relaxed, 
as to make the conjunCtion of the bones very 
weak: 'Thence ariſe the luxations from an in- 
ternal cauſe, which are eaſily reduced, but dif- 
ficultly cured (a) Frequently, when ſuch 
a ſuperfluous quantity of this liquor 1s pent up, 
it becomes very acrid, and occaſions a great 


train of bad ſymptoms; ſuch as ſwelling and 


pain of the joints, long ſinuous ulcers and fi- 
ſtulæ, rotten bones, immobility of the joints, 
marcor 


(a ) Pare, Chirurgie, livre 18. chap, 18. et livre 16. chap, | 


(b) Galen de uſu part. lib.12, cap, 2.——Padric. ab Aqua- 


pend, de articul. part. utilitat. pars 3 -Bartholin, 
Hiſt. medic, cent. 3. hiſt. 11, | 
(c) Hildan. de ichore et meliceria acri Celſi. 
(4) Hippocrat. de locis in homine, 14. et de articul. 
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marcor and atrophia of the whole body, heQic 
fevers, &c. (d).—-From a depravity in the 


blood or diſeaſes in the organs that furniſh the - 


ſynovia of the joints, it may be greatly chang- 
ed from its natural ſtate ; it may be purulent 
after inflammation, mucous in the white ſwel- 
lings, gelatinous in the rheumatiſm, chalky 
from the gout, &c; hence a great variety of 
diſorders in the joints (e). 


THE 


{d) Hildan. de lehere et meliceria acri Celſi. 
e) See Reimar Diſſert, de fungo articuler, 


THE 


ANATOMY 


o r THE 


HUMAN BONES. 
PART n. 
Of the SKELETON, 


HOUGH any dry ſubſtance may be cal- 

led ſkeleton, yet, among anatomiſts, 
this word 1s univerſally underſtood to ſignify the 
bones of animals connected together, after the 
teguments, muſcles, bowels, glands, nerves, 
and veſſels are taken away *. 

A ſkeleton 1s ſaid to be a natural one, when 
the bones are kept together by their own liga- 
ments; and it is called artificial, when the 
bones are joined with wire, or any other ſub- 
ſtance which is not part of the creature to 


which they belonged. Small ſubjects, and ſuch 


whoſe bones are not fully offified, are com- 


monly prepared the firft way ; becaule, _ 
N | : 


# Cadaveris crates, 
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all their parts divided, the niceſt artiſt could 
not rejoin them, by reaſon of their ſmallneſs; 
and of the ſeparation of their unoſſified parts; 
whereas the bones of large adult animals are 
ſooneſt and moſt conveniently cleaned when 
ſingle, and are eaſily reſtored to, and kept in 
their natural ſituation.— Sometimes the ſkele- 
ton of the ſame animal is prepared in both 
theſe ways; that is, the ſmaller bones are kept 
together by their natural ligaments, and the 
larger ones are connected by wires, or ſome 
ſuch ſubſtances. | 
Before we proceed to the diviſion and par- 
ticular deſcription of the ſkeleton, it is worth 
while to remark, that when the bones are put 
into their natural ſituation, ſcarce any one of 
them is placed in a perpendicular bearing to 
another; though the fabric compoſed of 
them is fo contrived, that, in an erect poſture, 
a eee line, from their common cen- 
ter of gravity, falls in the middle of their com- 
mon baſe (a). On this account, we can 
ſupport ourſelves as firmly, as if the Axis of 
all the bones bad been a ſtreight line perpen- 
dicular to the horizon; and we have much 
greater quickneſs, eaſe, and ſtrength in ſeveral 
of the moſt neceſſary motions we perform. 
It is true, indeed, that wherever the bones, 
on which any part of our body is ſuſtained, 
decline from a ſtreight line, the force required 
in the muſcles, to counteract the gravity 
of that part, is greater than otherwiſe it 
| needed 
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* Cowper Anat. of human bodies, explic, of tab. 87, 


needed to have been: But then this is effeQual- 
ly provided for in ſuch places, by the number 
and ſtrength of the muſcles. So long there- 


fore as we remain in the ſame poſture, a con- 


ſiderable number of muſcles muſt be in a con- 


ſtant ſtate of contraction; which we know, 


both from reaſon and experience, muſt ſoon 
create an uneaſy ſenſation. This we call, be- 
ing weary of one poſture: An inconvenience 
that we ſhould not have had in ſtanding erect, 
if the bearing of all the bones to each other 


had been perpendicular; but is more than com- 


penſated by the advantages above-mentioned, 

The human ſkeleton is generally divided in- 
to the HEAD, the TRUNK, the SUPERIOR 
and the INFERIOR EXTREMITIES, 


Or THE HEAD. 


Y the HEAD is meant all that ſpheroidal 
part which is placed above the firſt bone 

of the neck. It therefore comprehends the 
cranium and bones of the face. 5 


The cranium *, helmet, or brain caſe, con- 


ſiſts of ſeveral pieces, which form a vaulted 
cavity, for lodging and defending the brain 
and cerebellum, with their membranes, veſſels, 
and nerves. | 


The cavity of the cranium 1s proportioned 


to its contents. Hence ſuch a variety of its 
ſize is obſerved in different ſubjects; and hence 
it is neither ſo broad nor ſo deep at its fore- 
| part, 


* Koyyos, xd ros, X@9:c, er, calva, calvaria, 
cerebri galea, theca et olla capitis, teſta capitis, ſcutella 
capitis. i | | 
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part, in which the anterior lobes of the brain 
are lodged, as it is behind, where the large 
poſterior lobes of the brain, and the whole 
cerebellum, are contained. - 

The roundiſn figure of the ſcull, which 
makes it more capactaus, and better able to 
defend its contents from external injuries, is 
chiefly owing to the equal preſſure of theſe 
contained parts as they grow and increaſe before 
it is entirely oſſified. It is to be obſerved, 
however, that the ſides of the cranium are de- 
preſſed below a ſpherical ſurface by the ſtrong 
temporal muſcles, whoſe action hinders here 
the uniform protruſion of the bones, which is 
more equally performed in other parts, where 
no ſuch large muſcles are. In children, whoſe 


muſcles have not acted much, and conſequently 


have not had great effects on the bones, this 


depreſſion is not ſo remarkable; and therefore 


their heads are much rounder than in a- 
dults. Theſe natural cauſes, differently diſ- 
poſed in different people, produce a great va- 
riety in the ſhapes of ſculls, which is ſtill in- 
ereaſed by the different management of the 
heads of children when very young: So that 
one may know a Turks ſcull by its globular 
Ggure,. a German's by its breadth and flatneſs 
of the occiput, Dutch and Engliſh by their ob- 
long ſhapes &c. (a). Two advantages are 
reaped from this flatneſs of the ſides of the 
cranium, viz, the enlargement of our ſphere 


of viſion, and more advantageous ſituation of 


our ears, for receiving a greater quantity of 


ſound, and for being leſs expoſed to injuries. 


(e) Veſal. lib, . e g. 
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ſit, and with the common teguments of the 
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the cranium is very ſmooth, and equal; being 
only covered with the periofſieum, (common to 
all the bones; but in the cull, diſtinguiſhed 
by the name of pericranium), the thin frontal 
and occipital muſcles, their tendinous aponeuro- 


body; while the external ſurface of its lower 


part has numerous riſings, depreſſions, and 


holes, which afford convenient origin and in- 
ſertion to the muſcles that are connected to it, 
and allow ſafe paſſage for the veſſels and nerves 
that run through and near it. 3g 
The internal furface of the upper part of the 
ſcull is commonly ſmooth, except where the 
veſſels of the dura mater have made furrows 
in it, while the bones were ſoft Surgeons 
ſhould be cautious when they trepan here, leſt, 
in ſawing or raiſing the bone where ſuch fur- 
rows are, they wound theſe veſſels. In the 
upper part of the internal ſurface of ſeveral 
ſculls, there are likewiſe pits of different mag- 
nitudes and figures, which ſeem-to be formed 
by ſome parts of the brain being more luxu- 
riant and prominent than others. Where theſe 
pits are, the ſcull is ſo much thinner than any 
where elſe, that it is often rendered diaphanous, 
the two tables being cloſely compacted with- 
out a diploe; the want of which is ſupplied 
by veſſels going from the dura mater into a 
reat many ſmall holes obſervable in the pits. 
heſe veſſels are larger, and much more con- 
ſpicuous than any others that are ſent from the 
dura mater to the ſcull; as evidently appears 
from the drops of blood they pour out, when 


I. the 


The external ſurface of the upper part of | 
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the ſcull is raiſed from the dura mat ter in a re- 
cent ſubje& ; and therefore they may furniſh a 


| ſufficient quantity of liquors neceſſary to pre- 
vent the brittleneſs of this thin part 


'The 
knowledge of theſe pits ſhould teach ſurgeons 
to ſaw cautiouſly and ſlowly through the exter- 
nal table of the e ull, when 7 are performing 
the operation of the trepan; ſince, in a patient 
whoſe cranium has theſe pits, the dura mater 
and brain may be injured, before the inſtru- 
ment has pierced near the ordinary thickneſs 
of a table of the ſcull—— The internal baſe 
of the ſcull is extremely unequal, for lodging 
the ſeveral parts and appendices of the brain and 
cerebellum, and allowing paſſage and defence to 
the veſſels and nerves that go into, or come 


durt from theſe parts. 


The bones of the cranium are compoſed of 


two tables, and intermediate cancelli, com- 


monly called their diploe *, The external 


table is thickeſt; the inner, from its thinneſs 


and conſequently brittleneſs, has got the name 


of vitrea, Whence we may ſee the reaſon of 


thoſe miſchievous conſequences which ſo often 
attend a collection of matter in the diploe, ei- 
ther from an external or internal cauſe, before 
any ſign of ſuch a collection appears in the 


teguments that cover the part of the ſcull 


where it is lodged (a). 
The diploe has much the ſame texture and 


uſes in the ſcull, as the cancelli have in other 


bones. 


o | 3 oh The 


* Meditullium, commiſſura. 
(a) Bonet. Sepulchret anat. lib, 1. & 1. obſ. 96.— 103. 
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The diploe of ſeveral old ſubjeQs is ſo oblite- 


rated, that ſcarce any veſtige of it can be ſeen ; 
neither is it obſervable in ſome of the hard 


craggy bones at the baſe of the ſcull. Hence 


an uſeful caution to ſurgeons who truſt to the 
bleeding, want of reſiſtance, and change of 
ſound, as certain marks in the operation 
of the trepan, for knowing when their in- 


ſtrument has ſawed through the firſt table, 


and reached the diploe (a). In other people, 
the diploe becomes of a monſtrous thickneſs, 
while the tables of the ſcull are thinner than 
paper. | | 
The cranium conſiſts of eight bones, ſix of 
which are ſaid to be proper, and the other two 
are reckoned common to it and to the face. 
The ſix proper are the os frontis, two oſſa pa- 
rietalia, two oſſa temporum, and the os occipi- 
ti The common are the os ethmoides and 
ſphenaides, | 
Thel os frontis forms the whole fore-part of 
the vault ; the two ofſa parietalia forms the up- 
per and middle part of it; the ofſa temporum 
compole the lower part of the ſides ; the os 
occipitis makes the whole hinder part, and ſome 
of the baſe; the os ethmoides is placed in the 
fore part of the baſe, and the os /phenoides is 
in the middle of it, : 
Theſe bones are joined to each other by five 
ſutures ; the names of which are the coronal, 
lambdoid, ſagittal, and two ſquamous. 
The coronal ® ſuture is extenced over the 
head, from within an inch or ſo of the exter- 
D 2 „„ 


(a) Bartholin. Anat. reform. lib. 4. cap. 4. 
* Drepavat, arcualis, puppis. 
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nal canthus of one eye, to the like diſtance 
from the other; which being near the place 
where the antients wore their vit te, corone, or 
garlands, this ſuture has hence gots its name.— 
Though the indentations of this ſuture are con- 
ſpicuous in its upper part, yet an inch or more 
of its end on each ſide has none of them; for it 
is ſquamous and fmooth there. 
The lambdoidal* future begins Tome way 
below, and farther back than the vertex or 
crown of the head, whence its two legs are 
ſtretched obliquely downwards, and to each ſide 
in form of the Greek letter A, and are now 
generally faid to extend themſelves to the baſe, 
of the ſcull ; but formerly anatomiſts (a) rec- 
koned the proper lambdoid future to terminate 
at the ſquamous fatures, and what is extended 
at an angle down from that on each fide, where 
the indentations are leſs conſpicuous than in the 
upper part of the ſuture, they called addita- 
mentum ſuture lambdoidis r. 

This ſuture is fometimes very irregular, be- 
ing made up of a great many ſmall futures, 
which ſurround ſo many little bones that are 
generally larger and more conſpicuous on the 
external ſurface of the ſcull, than internally. 
Theſe bones are generally called triguetra or 
Mormiana; but ſome other name ought to be 
given them, for they are not always of a trian- 

"> | gular 


. Laudæ, proræ, hypſyloides. 
(a) Velal. Anat. lib. 1. cap. 6. 


1 Lambdeides harmonialis, fambdoides inferior, oceipitis 
@OroNna. | 
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gular figure ; - and older anatomiſts (a) than 
Olaus Wormius (b) have deſcribed them.—The 
ſpecific virtue which theſe bones were once 
thought to bave in the cure of the epilepſy (c) 
is not now aſctibed to them; and anatomiſts 
generally agree, that their formation i is owing 
to a greater number of points than ordinary 
of oſſification in the ſcull, or to the ordinary 
bones of the cranium not extending their ol- 
ſification far enough or ſoon enough; in which 
caſe, the unoſſified interſtice between ſuch 
bones begins a ſeparate oflification in one oc 
more points: from which the offification is ex- 
tended to form as many diſtin bones as there 
were points that are indented into the large 
ordinary bones, and into each other,—Probably 
thoſe children who have a large opening in 
this place at their birth, will have the largeſt 
q iriguetra.— To confirm this account of 
the formation of theſe little bones, we may 
remark, that ſuch bones are ſometimes feen in 
other ſutures, as well as in the lambdoid (d), 
and they are ſometimes in one table of the 
ſcull, and not in the other (e). 

The ſagittal ſature ò is placed longitudinally 
in the middle of the Br; part of the ſcull, 


and 
(a) Euſtach. Ofium examen. —Bauhin. Theat. anat. lib. 
3. cap. 8. Paaw in Hippocrat. de vulner. cap. p. 56. 


(b) Muſæum, lib. 3. cap. 26. 

(c) Bauhin. et Paaw. ibid. Bartholin. Anat. reform. lib. 
4. cap. 6.—FHildan. Ep iſtol. 65 4 An 1.5 
(4) See examples in Veſal. lib, 1. cap. 6. fig. 4.—Paaw 
in Hippocrat. de cap: vuln.—Bartholin: Hiſt. anat. cent. 1. 
hiſt. 51. —Ruſch. Muſ. anat.—Sue Trad. d'Oſteobog. p. 47- 

(,) Hunald. in Mem. de l'acad. des ſeienees, 1990. 

* Page, SSN, ig νννο]ñ¹ Inſtar virgae, ner- 
valis, inſtar teli, inſtar veru, ſecundum capitis longitudinem 
prorepens, conjungens, columnalis, reQa, acualis, 
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and commonly terminates at the middle of the 
coronal, and of the lambdoid ſutures ; between 
which it is ſaid to be placed, as an arrow is be- 
tween the ſtring and bow. However this ſuture 
is frequently continued through the middle of 


the os frontis, down to the root of the noſe ; 
which, ſome (a) ſay, oftener happens in wo- 


men than men; but others (59 alledge, that 


it is to be met with more frequently in male 
ſculls than in female: Among the ſculls, 
which I have ſeen thus divided, the female are 


the moſt numerous.,—Several 0 ) have deline- 


ated and deſcribedthe ſagittal ſuture, ſometimes 


dividing the occipital bone as far down as the 


great hole through which the medulla ſpinalis 
paſſes, This I never ſaw. 


In ſome old ſculls that are in my poſſeſſion, 
there is ſcarce a veſtige of any of the three ſu- 


tures which I have now deſcribed. In other 
heads, one or two of the ſutures only diſap- 
pear ; but I never could diſcover any reaſon for 


thinking them diſpoſed in ſuch different man- 


ners in ſculls of different ſhapes, as. ſome: an- 
tients alledge they are (d). 

The ſquamous agglutinations, or falſe ſu- 
tures , are one on each ſide, a little above the 
ear, of A ſemicircular figure, formed by the 

over- 


an — 


(a) Riolan. Comment. de offib. cap. 8. 

(5) Velal. lib. 1. cap. 6. et in epitome, | 

(e) Velal. lib. r. cap. 5. fig. 3. 4. et in text cap. 6 
Paaw in Celſ. de re medic. cap. 1 Laurent. Hiſt. anat. lib. 
2. cap. 16. 

(d) Hippocrat. de vulner. capitis, & 1 Olea. de off. 
et de uſu part. lib. 9. cap. 17. 


+ Ari, TpPOTKONATLecT CE, xporapias, ternporales, 


corticales, mendoſæ, harmoniales, commiſſuræ in unguem. 
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overlopping (like one ſcale upon another) of 
the upper part of the temporal bones on the 
lower part of the parietal, where, in both 
bones, there are a great many ſmall riſings 
and furrows, which are indented into each o- 
ther; though theſe inequalities do not appear 
till the bones are ſeparated, In ſome ſculls in- 
deed the indentations here are as conſpicuous 
externally as in other ſutures (a) ; and what is 
commonly called the poſterior part of this ſqua- 
mous ſuture, always has the evident ſerrated 
form; and therefore is reckoned by ſome (b), 
a diſtinEt ſuture, under the name of addita- 
mentum, poſterius ſuture ſquamoſe. I have 

ſeen too ſquamous ſutures on the ſame temple, 


with a ſemicircular piece of bone between 


them (c). [47 
We ought here to remark, that the true 
ſquamous ſort of ſuture is not confined to the 
conjunction of the temporal and parietal bones, 
but is made uſe of to join all the edges of the 
bones on which each temporal muſcle is placed 
(4) : For the two parts of the ſphenoidal ſuture 
which are continued from the anterior end of 
the common ſquamous ſuture juſt now deſcri- 
bed, of which one runs perpendicularly down- 
wards, and the other horizontally forwards, and 
alſo the lower part of the coronal ſuture alrea- 
dy taken notice of, may all be juſtly ſaid to 
"A _ pertain 


(a) Colomb. de 
demonſt, des os. 
{b) Albin. de offib. 8 54. 
(e) Sue Trad. d'oſteolog. p. 48. N u 
(d) Veſal. Anat. lib, 1. cap. 6—Winflow, Mem: de l'acad. 
des ſciences, 1720. 


re anat. lib. 1 Cap. 4.—Dionis, Anat. 3. 


F 
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pertain to the ſquamous ſuture—The manner 
how imagine this ſort of ſuture is formed at 
theſe places, is, That, by the action of the 
ſtrong temporal muſcles on one ſide, and b 

the preſſure of the brain on the other, the 


bones are made ſo thin, that they have not 
large enough ſurfaces oppoſed to each other to 
ſtop the extenſion of their fibres at length, and 
thus to cauſe the common ſerrated appearance 
of ſutures explained in p. 39, but the narrow 
edge of the one bone flides over the other. 
The ſquamous form is alſo more convenient 
here ; becauſe ſuch thin edges of bones, when 
accurately applied one to another, have ſcarce 
any rough ſurface, to obſtruCt or hurt the muſ- 
cle in its contraction; which is ſtill further 
provided for, by the manner of laying theſe ed- 
ges on each other; Jar, in viewing their out- 
ſide, we ſee the temporal bones covering the 
ſphenoidal and parietal, and this laſt ſupport- 
ing the ſphenoidal, while both mount on the 
frontal; from which diſpoſition it is evident, 
that while the temporal muſcle is contracting, 
which is the only time it preſſes ſtrongly in its 
motion on the bones, its fibres ſlide eaſily over 
the external edges. Another advantage ſtill 
in. this is, that all this bony part is made ſtrong- 

er by the bones thus ſupporting each other. 
The bones of the ſcull are joined to thoſe 
of the face, by ſchyndeleſis and ſutures.— The 
ſehyndglefis is in the partition of the noſe, 
The futures Taid to be common to the cranium 
and face are five, viz. the ethmeidal, ſphenoi- 
dal, tranſverſe, and two Zygomatic,=Parts how- 
| 2 | ever 


A ps ' 7; wee ww — 


being ſhort, and ſlanting from above obliquely 
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15 25 ee, and ſplienci da ſutures fur- 
round the bones of theſe names; and in ſome 
places help to make up other ſutures, particu- 
larly the ſquamays | and tranſverſe; and in o- 
ther parts there is but one lutyre common to 
theſe two bones. 

The tranſver fe future is exten ded quite croſs 
the face, from the external cantus of one or- 

bit to the ſame place of the other, by ſinking 
from the canthus down the outſide of the or- 
bit to its bottom; then mounting upon its in- 
fide, it is continued by the root of the noſe 
down the internal part of the other orbit, and 
riſes up again on its outſide to the other can- 
thus, It may be here remarked, that there are 
ſome interruptions of this ſuture ; in the courſe 
I have deſcribed ; for the bones are not con- 


tiguous every where, but are ſeparated, to 
leave holes and apertures, to be mentioned 


hereafter. 
The zygomatic ſutures are one on each fide, 


downwards and backwards, to join a proceſs of 


the cheek · bone to one of 'the temporal bones, 
which advances. towards the face,; ſo that the 


two proceſſes thus united, form a ſort of bridge, 


or jugum, under which the temporal muſele 
paſſes; on which account the proceſſes, and ſu- 
ture Joining them, have been called ⁊ygematic. 


It muſt be obſerved, that the indentations of 


the ſutures do not appear on the inſide of the 


cranium, by much ſo ſtrong as on the out- ſide; 


but the. hoges ſeem aloft joined } ip. a reight 
D 5 Une: 


— — 
— — K 
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line: nay, in fome ſculls, the internal ſur- 
face is found entire, while the ſutures are ma- 
nifeſt without; which may poſſibly be owing to 

; the leſs extent of the concave than of the con- 
| vex ſurface of the cranium, whereby the fi- 
* bres of the internal ſide would be ſtretched 
| farther out at the edges of the bones, than the 

exterior ones, if they were not reſiſted. The 

reſiſtances are the fibres of the oppoſite bone, 

* the parts within the ſcull, and the diploe; of 

which the laſt being the weakeſt, the moſt ad- 

| vanced fibres or ſerræ run into it, and leave 
che contiguous edges equal, and more ready to 
unite: whereas the /err of the external table 
have ſpace enough for their admiſſion between 
the fibres of the oppoſite bone, and therefore 
remain of the indented form, and are leſs lia- 
ble to the concretion, whereby the ſutures 
are obliterated (a), ——By this mechaniſm, 
there is no riſk of the ſharp points of the bones, 
growing inwards, ſince the external ſerre of 
each of the conjoined bones reſt upon the in- 
ternal ſmooth- edged table of the other; and 
external forces applied to theſe parts are 
ſtrongly reſiſted, becauſe the ſutures cannot 
yield, unleſs the ſerrated edges of the one 
done, and the plain internal plate of the other 

are broken (5). 

The advantages of the ſuture of the crani- 
um are theſe: 1. That this capfula is more 
eaſily formed and extended into a ſpherical fi- 
gure, than if it had been one continued bone. 

1 88 2. That 


( Hunauld, Memoires de Pacad. des ſciences, 1730. 
(5) Winſlow, Memoires de Pacad. des ſciences, 1720. 
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2. That the bones which are at ſome diſtance 
from each other at birth, might then yield, : 
and allow to the head a change, of ſhape, ac- 
commodated to the paſſage it is engaged in. 
Whence, in hard labour of child-bed, the 
bones of the cranium, inſtead of being only 
brought into contact, are ſometimes made to 
mount one upon the other. 3. It is alledged, 
that, thro? the ſutures, there is atranſpiration 
of ſteams from the brain, which was the old 
doctrine; or ſome communications of the veſ- 
ſels without, and of thoſe within the ſcull, 
larger here than in any other part of the cra- 
nium, according to ſome moderns ; and there- 
fore cucuphe, fomentations, cataplaſms, ceplia- 
lic plaiſters, bliſters, are applied, and iſſues are 
eroded, or cut in the head, at thoſe places 
where the ſutures are longeſt i in forming, and 
where the connection of the bones is after- 
wards looſeſt, for the cure of a phrenitis, ma- 
nia, inveterate head-ach, epilepſy, apoplexy, and 
ade diſeaſes of the 3 The favourers of 
the doctrine of tranſpiration, or communi- 
cation of veſſels at the ſutures, endeavour to 
ſupport it by obſervations of perſons ſubject to 
head-achs which cauſed death, from the ſu-; 
tures being too cloſely united ( a). 4. That 
the dura mater may be more firmly ſuſpended 
by its proceſſes, which inſinuate themſelves into 
this conjunction of the bones; for doing this 
equally, and where the greateſt neceſſity of 
adheſion 1 is, the ſutures are diſpoſed at nearly 


equal. 
fa) Columb. de re anat. lib. 1. cap. 5Verduc. nou- 


velle oſteologie, chap. 14.— Dionite, Anat. 3. demonſtr. 
des os. 
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equal diſtances, and the large reſervoirs of 
blood, the ſinuſes, are under or near them. 
5. That fractures might de prevented from 
reaching ſo far as they would in a continued 
bony ſubſtance. 6. That the connection at 
the ſutures being capable of yielding, the bones 
might be allowed to 2 which has given 
great relief to patients from the violent ymp- 
toms which they had before this ſeparation 
hap pened (a). And it ſeems reafonable to be- 
* that the gof the futttres was of 
eat benefit to ſeveral others who were rather 
judged to have been Hurt by it (Y): for we 
muſt think, that the conſequences of fuch a 
force acting upon the brain, as was capable of 
thraſtirig the bones aſunder, muſt have been fa- 
tal, unlefs it had been thus yielded to. 
Having gone through the general ſtructure 
of the cranium, I now proceed to examine 
each bone of which that brain-cafe confiſts, in 
the order in which I firſt named them. 
The OS FRONTIS+ has its name from its 
being the only bone of that part of the face 
we call the foralead, though it reaches a good 
deal further. It bas ſome reſemblance in ſhape 
to the thelt of the concha s Fiodvdts, - ee 
e 


0 Ephemerid. Germanic, dee. 1. ann. 4. et 5. ob- 


33. ' 
60 Epbomer id. Germ. dee. 2. ann, 9. .obſ. 230. Ibid. 
eent. 10. obſ. 31.—Vander Linden Medicin. pbyſ. cap. 8. 
art. . F 16.—Hildan. Obferv. cent. 1. 6bf. 1. cent. 2. 
obf. J. —Bauhin. Theat. anat. lib. 3. cap. 6.—Pechlin. 
Obſerv. lib. 2. obſerv. 39. 


cipitis. F 
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it is convex externally, and conca ve internally, 
with a ſerrated circular edge; while the ſmaller 
part has proceſſes and depreſſions, which 
make it of an irregular figure, 
Theexternal ſurfaceofthe os frontiris ſmooth 
at its upper convex part; but ſeveral proceſſes 
and cavities are ohſervable below; for, at 
each angle of each orbit, the bone jutts out, 
to form four proceſſes, two internal, and as 
many external; which, from this ſituation, 
may well enough be named angular. Between 
the internal and external angular proceſſes of 
each ſide, an arched ridge is extended, on 
which the eye brows are placed, Very little 
above the internal end of each of theſe ſuper- 
ciliary ridges, a protuberance may be remarked, 
in moſt ſculls, where there are large cavities, 
called fnuſes, within the bone; of which here- 
after Bet wixt the internal angular proceſſes, a 
mall proceſs riſes, which forms ſome ſhare of 
the noſe, and thenee is named, naſal. Some 
obſerve a protuberant part on the edge of the 
bone behind each external 1 proceſs, 
which they call temporal proceſſes; but theſe 
are inconſiderable.— From the under part of 
the ſuperciliary ridges, the frontal bone runs a 
great way backwards; which parts may juſtly 
enough be called orbitar proceſſes. Theſe, 
contrary to the reſt of this bone, are concave 
externally, for receiving the > of the 
eyes, with their muſcles, fat, G 8C4. | 
In each of the orbitar proceſles, behind the 
middle of the ſuperciliary ridges, a conſide- 
rable ſinuoſity is obſerved, where the glandula 
inneminata 


*M?= 
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innominata Galeni or Iackrymalis is lodged.— Be- 
hind each internal angular proceſs, a ſmall pit 
may beremarked, where the cartilaginous pul- 
ly of the muſculus obliquus major of the eye is 
fixed.—Betwixt the two orbitar proceſſes, 
there is a large diſcontinuation of the bone, 
into which the cribriform part of the os et. 
moides is incaſed.— The frontal bone frequent- 
ly has little caverns formed in it here where 
it is joined to the ethmoid bone. Behind 
each external angular proceſs, the ſurface of 
the frontal bone is conſiderably depreſſed where 
part of the temporal muſcle is placed. 
The foramina, or holes, obſervable - on the 
external ſurface of the frontal bone, are three 
in each fide. One in each ſuperciliary 
ridge, a little removed from its middle towards: 
the noſe; through which a twig of the op/- 
thalmic branch of the fifth pair of nerves paſ- 
fes out of the orbit, with a ſmall artery from 
the internal carl; to be diſtributed to the 
teguments and muſcles of the forehead.— 
Theſe veſſels in fome ſculls make furrows in 
the os frontis, eſpecially in the bones of chil- 
dren, as has alſo been obſerved of another con- 
fiderable veſſel of this bone near its middle (a); 
and therefore we ought to beware of tranſverſe 
inciſions on either ſide of the os frontis, which 
might eitheropen theſe veſſelsorhurt thenerves, 
while they are yet in part within the bone; for, 
when veſſels are thus wounded, it is difficult to 
ſtop the hæmorrhagy, becauſe the adheſion of 
a part of the artery to the bone hinders its. 
Ma 


(s) Ruyfch, Muſ. anat. theca. D. _ 3. No. 3. 


OF THE SKELETON. 77 


contraction, and conſequently ſtyptics can have 
little effect; the ſides of the furrow keep off 
compreſſing ſubſtances from the artery; and 
we would wiſh to ſhun cauteries or eſcharotics, 
becauſe they make the bone carious ; and 
nerves, when thus hurt, ſometimes produce 
violent ſymptoms — But, to return to the ſu- 
perciliary JI, we muſt remark, that often, 
inſtead of a hole, a notch only is to be ſeen: 
Nay, in ſome ſculls, ſcarce a veſtige even of 
this is left; in others, both hole and notch 
are obſervable, when the nerve and aftery run 
ſeparately. Frequently a hole 1s found on one 
ſide, and a notch on the other; at other 
times we fee two holes; or there is a com- 
mon hole without, and two diſtin& entries in- 
ternally, The reaſon of this variety of a hole, 
notch, depreſſion, or ſmoothneſs in the ſuper- 
ciliary ridge, is the different length and ten- 
ſion of the nerves and veſſels; the ſhorter 
they are, the more they are ſunk into the bone 


as it grows—Near the middle of the inſide of 
each orbit, hard by, or in the tranſver 40 ſu- 


ture, hene is a ſmall hole for the e of 
the naſal twig of the firſt branch of the ich 


pair of nerves, and of a branch of the oph- 
thalmic artery. This hole is ſometimes entire- 


ly formed in the os frontis; in other ſculls, the 
ſides of it are compoſed of this laſt bone, and 
of the os planum. It is commonly known by 
the name of orbitarium internum, though ante- 


rius ſhould be added, becauſe of the next, which 
is commonly omitted. — This, which may be 


called orbitarium internum poſterius, is ſuch an- 
other as the former; only {maller, and about an' 
inch 
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inch deeper in the orbit; through it a ſmall 
branch of the ocular artery paſſes to the 
noſe.——Beſides theſe ſix, there are a great num- 
ber of ſmall holes obſervable on the outer ſur- 
face of this bone, particularly in the two pro- 
tuberances above the eye-brows. Moſt of theſe 
penetrate no further than the ſinuſes, or than 
the diplae, if the ſinuſes are wanting; though 
ſometimes I have ſeen this bone fo perforated 
by a waſt number of theſe ſmall holes, that, 
placed :between the eye and a clear light, it 
appeared like a fieve.—In the orbit of the ge- 
nerality of ſteletans, we may obſerve one, two, 
or more holes, which allow a paſſage to a hog's 
briſtle through the ſcull. The place, fize, and 
number of theſe, are however uncertam: They 

generally ſerve for the tranſmiſſion of ſmall 
arteries or nerves, Face | 
Ihe internal ſurface of the os fronts is con- 
cave, except at the orbitar proceſſes, which are 
convex to ſupport the anterior lobes of the 


= 


brain. This ſurface is not ſo ſmooth as the ex- 
ternal; for the larger branches of the arteries 
of the dura mater make ſome furrows in its 

ſides and back parts. The ſinuoſities from the 

luxuriant riſings of the brain, mentioned when 

deſcribing the general ſtructure of the cranium, 
are often very obſervable on its upper part; 
and its layer and fote parts are marked with 
the contorſions of the anterior lobes of the 
brain. Through the middle of this internal 
ſurface, where always in children, and ſome - 
times in old E. the bone is divided, either 
a ridge ſtands out, to which the upper edge 
af the Falx is faſtened, or a futrow runs, in 


which 
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which the upper ſide of the ſuperior longitudi- 
nal ſinus is lodged; on both theſe accounts chi- 


rurgical authors juſtly diſcharge the applica- 


tion of the trepan here.—The reaſon of this 
difference in ſculls, is alledged by ſome au- 
thors to be this, 'That in thin ſculls the ridge 
ſtrengthens the bones, and in thick ones there 
is no occaſion for it. To this way of account- 
ing for this phenomenon, it may juſtly be ob- 
jected, that generally very thick ſculls have a 
large ſpine here, and frequently thin ones have 


only a furrow. Perhaps this variety may be 


owing to the different times of compleat oſ- 
ſification of thoſe parts in different ſubjects: 
For if the two ſides of this bone meet before 
they arrive at their utmoſt extent of growth, 
they unite very firmly, and all their fibres en- 
dea vour to ſtretch themſelves out where the 
leaſt reſiſtance is, that is, between the hemi - 
ſpheres of the brain. To ſupport this reaſon- 
ing, we may remark, that thoſe adults, whoſe 
frontal bone is divided by the ſagittal ſuture, 
never have a ridge in this place. 
Immediately at the root of this ridge or 
furrow there is a ſmall hole, which ſometimes 
pierces through the firſt table, and,, m other 
ſculls, opens into the ſuperior "ou of the eth- 
moid bone within the noſe. In it a little pro- 
ceſs of the falæ is lodged, and a ſmall artery, 
and ſometimes a vein, runs (a); and the ſupe- 
rior longitudinal ſinus begins here. — This hole, 
however, is often not entirely proper to the o- 
frontis ; for in ſeveral ſculls, the lower part of 
it is formed in the upper part of the baſe of the 

m2. ³Ü¹m 

(a) Morgagn. Advexſar. 6. animad. 31. 
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criſta galli, which is a proceſs of the ethmoid 
bone (a). 

The os frontis is compoſed of two tables, 
and an intermediate diploe, as the other bones 
of the cranium are, and, in a middle degree 
of thickneſs between the os occipitis and the pa- 
rietal bones, is pretty equally denſe all through, 
except at the orbitar proceſſes, where, by the 
action of the eye on one fide, and preſſure of 
the lobes of the brain on the other, it is made 
extremely thin and diaphanous, and the me- 
ditullium is entirely obliterated. Since in this 
place there is ſo weak a defence for the brain, 
the reaſon appears why fencers eſteem a _ 
in the eye mortal (5). 

The diploe is alſo exhauſted i in that part a- 
bove the eye-brows, where the two tables of 
the bone ſeparate, by the external being pro- 

truded outwards, to form two large cavities, 
called Sinus frontales.— Theſe are divided by a 
middle perpendicular bony partition. — Their 
capacities in the ſame ſubject are ſeldom equal; 
in ſome the right, in others the left is largeſt.— 
And in different bones their ſize is as incon- 
ſtant; nay, I have examined ſome, where they 
were entirely wanting ; which oftener happens 
in ſuch as have a flat forehead, and whoſe ſa- 
gittal ſuture is continued down to the noſe, 
than in others (c).—In ſome ſculls, beſides the 


"_ perpendicular nen, there are ſeveral 
bony 


(a) IngrafT, Comment, in Galen, de offib, cap, 1. com- 
ment, 8, 
65) Ruyſch. Obſerv. anat. chir, obſerv. 64. Diemerbro- 
eck. Anat. lib. 3. cap. 10.— Bonet. Sepulch. anat. lib. 4. §3. 

obſerv. 17. 


(c) Fallop. Expo ſit. de oflibys, cap. 13. 


i. 
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bony pillars, or ſhort partitions, found in each 
ſinus; in others theſe are wanting For the 
moſt part the ſeptum is entire; at other times 
it is diſcontinued, and the two ſinuſes commu- 
nicate. When the fuſes are ſeen in ſuch ſculls 
as have the frontal bone divided by the ſagittal 
ſuture, the partition dividing theſe cavities is 
evidently compoſed of two plates, which eaſily 
ſeparate.— Each ſinus commonly opens by a 
roundiſh ſmall hole, at the inner and lower part 
of the internal angular proceſſes, into a ſinus 
formed in the noſe, at the upper and back part 
of the os unguis ; near to which there are alſo 
ſome other ſmall ſinuſes of this bone (a), the 
greater part of which opens ſeparately nearer 
the ſeptum narium, and often they terminate in 
the ſame common canal with the large ones. 
In a natural and ſcund ſtate, theſe cavities 
are of a conſiderable advantage ; for the organ 
of ſmelling being thus enlarged, the efluvia 
of odorous bodies more difficultly eſcape it ; 
and their impreſſions being more numerous, are 
therefore ſtronger, and affect the organ more. 
That odorous particles may be applied to the 
membrane of the ſinuſes, is evident from the 
pain felt in this part of the forehead, when the 
efuvia of volatile ſpirits, or of ſtrong aroma- 
tics, are drawn up into the noſe by a quick 
inſpiration, ————Theſe and the other ca- 
vities which open into the noſe, increafe the 
ſound of our voice, and render it more melo- 
dious, by ſerving as ſo many vaults to reſound 
the notes. Hence people labouring under a 
coryza, or ſtoppage of the noſe from * 
3 | „ ther 


(a) Cowper in Drake's Anthropolog. book 3. chap. 1 
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ther cauſe, when they areby the vulgar, though 
falſely, ſaid to ſpeak through their noſe, have 
ſuch a diſagreeable harſh voice.—The liquor 
ſeparated in the membrane of theſe ſinuſes, 
drills down upon the membrane of the noſe to 
keep it moiſt, | 
From the deſcription of theſe ſinuſes, it is 
evident, how uſeleſs, nay, how pernicious it 
muſt be, to apply a trepan on this part of the 
ſcull ; for this inſtrument, inſtead of piercing 
into the cavity of the cranium, would reach no 
further than the ſinuſes; or, if the inner table 
was perforated, any extravaſated blood that 
happened to. be within the ſcull, would not be 
_ diſcharged outwardly, but would fall into the 
ſinuſes, there to ſtagnate, corrupt, and ſtimu- 
late the ſenſible membranes; from which alſo 
there would be ſuch a conſtant flow of glairy 
mucus, as would retard, if not hinder a cure, 
and would make the ſore degenerate into an 
incurable f/tulg, Beſides, as it would be al- 
moſt impoſſible in this caſe to prevent the air, 
paſſing through the noſe, from having con- 
ſtant acceſs to the dura mater, or brain; ſuch 
a corruption would be brought on theſe parts, 
as would be attended with great danger. Fur- 
ther, in reſpiration, the air ruſhing violently 
into theſe cavities of the os frontis, and paſ- 
ſing through the external orifice, whenever it 
was not well covered and defended, would not 
only prevent the cloſing up of the external o- 
rifice, but might otherwiſe bring on bad con- 
ſequences (a). The membrane lining theſe 


 Jmuſes 


4 Paaw, de Oſſibus. pars. 1. cap. 5,—Palfyne Anatom. 
ehir, traite 4. chap. 15, Nouyelle oſteologie, partie 2, chap. 3: 
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ſinuſes is ſo ſenſible, that inflammations of it 
muſt create violent torture (a): and worms, or 
other inſects crawhng there, muſt give great 
uneafineſs (6). ok” 

The upper circular part of the os frontis, is 
joined to the aſſa purictalin, from one temple 
to the other, by the coronal future. From the 
termination of the coronal ſuture to the ex- 
ternal angular „this bone is connected 
to the ſphenoid by the ſphenoidat future. At 
the external cant /i of the eyes, its angular pro- 
ceſſes are joined by the tranſverſe ſuture to the 
oſſa malarum, to which it adheres one third 
down the outfide of the orbits ; whence to the 
bottom of theſe cavities, and a little up on 
their internal ſides, theſe orbitar proceſſes are 
conne&ed to the ſphenoidal bone by that fame 
ſuture. In ſome few fculls, however, a dif. 
continuation of theſe two bones appears at the 
upper part of the long tht, near the bottom 
of the orbit. - On the 1 of each orbit, 
the orbitar proceſs is indented between the eri- 
briform part of the ethmord bone, and the os 
plamum and unguts — The tranſverſe: ſuture af- 
terwards joins the frontal bone to the ſuperior 
naſal proceſſes of the oſſa maxillaria ſuperiora, 
and to the naſal bones. And, laſcly, its nafal 
proceſs is connected to the naſal lameila of the 
ethmoid bone. 


The 


90 Fernel. Partholog. lib. g. cap. 7. —Siltzman Decur. 
obſerv. 10. 

(5) Fernel. Partholog. lib. g. cap. 7.—Bartholin. Epiſtol. 
medic, cent. 2. epiſt. 74. —Hiſt. de acad. des ſciences, 


1708 & 1733. 
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The frontal bone ſerves to defend and ſup- 
port the anterior lobes of the brain. It forms 
a conſiderable part of the cavities that contain 
the globes of the eyes, helps to make up the 
ſeptum narium, organ of ſmelling, &c. From 
the deſcription of the ſeveral parts, the other 
uſes of this bone are evident. | 

Ina ripe child, the frontal bone is divided 
through the middle; the ſuperciliary holes are 
not formed ; often a ſmall round piece of each 
orbitar proceſs, behind the ſuperciliary ridge, 


is not oflified, and there is no ſinus to be ſeen 


within its ſubſtance, | 


Each of the two OSSA PARIET ALIA *, 


or bones ſerving as walls to the encephalon, 


is an irregular ſquare; its upper and fore fides 


being longer than the one behind or below. 
The inferior ſide is a concave arch; the mid- 


dle part receiving the upper round part of the 


temporal bone. The angle formed by this up- 


per ſide, and the fore one, is ſo extended, as to 
have the appearance of a proceſs. 

The external ſurface of each os parietale 1s 
convex, Upon it, ſomewhat below the middle 
heighth of the bone, there is a tranſverſe arch- 
ed ridge, of a whiter colour generally than 
any other part of the bone ; from which, in 
bones that have ſtrong prints of muſcles, we 
ſee a great many converging furrows, like ſo 
many radii: drawn from a circumference to- 
wards a center. From this ridge of each bone 


the temporal muſcle riſes ; and, by the preſſure 


of its fibres, occaſions the furrows juſt now 
mentioned, 


* Kopu@ns, paria, ſyncipitis, verticis, arcualia, nervalia, 
cogitationis, rationis, bregmatis, madefaRionis. | 
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mentioned. Below theſe, we obſerve, near 
the ſemicircular edges, a great many riſings 
and depreſſions, which are joined to like ine- 
qualities on the inſide of the temporal bone, 
to form the ſquamous ſuture. The temporal 
bone may therefore ſerve here as a buttreſs, to 
preyent the lower ſide of the parietal from 
ſtarting outwards when its upper part is preſſed 
or ſtruck (a). | a 
Near the upper ſides of theſe bones, towards 
the hind part, is a ſmall hole in each, through 
which a vein paſſes from the teguments of the 
head to the longitudinal ſinus. Sometimes I 
have ſeen a branch of the temporal arte 
paſs through this hole, to be diſtributed to the 
upper part of the falx, and to the dura ma- 
ter at its ſides, where it had frequent anaſto- 
moſes with the branches of the arteries de- 
rived from the external carotids, which com- 
monly have the name of the arteries of the 
dura mater, and with the branches of the in- 
| ternal carotids which ſerve the falx.—In ſe- 
veral ſculls, one of the oſſa parietalia has not this 
hole; in others, there are two in one bone; 
and in ſome not one in either. Moſt frequent- 
ly this hole is through both tables; at other 
times the external table is only perforated, 
The knowledge of the courſe of theſe veſſels, 
may be of uſe to ſurgeons, when they make 
any inciſion near this part of the head, leſt, 
if the veſſels are raſhly cut near the hole, they 
ſhrink within the ſubſtance of the bone, and 
ſo cauſe an obſtinate hæmorragy, which nei- 
ther ligatures nor medicines can ſtop. 8 
n 


(a) Hunauld. in Mem. de Pacad. des ſciences, 17 30. 
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On the inner concave furface of the parie- 
tal bones, we fee a great many deep furrows, 
diſpoſed ſomewhat hke the branches of trees: 
The furrows are largeſt and deepeſt at the 
lower edge of each os parietale, eſpecially near 
its anterior angle, where ſometimes a full ca- 
nal is formed. They afterwards divide into 
ſmall furrows, in their . progreſs upwards.— 
In ſome ſculls a large furrow begins at the 
hole near the upper edge, and divides into 
branches, which: join with thoſe which. come 
e ſhewing the communications of the 

upper and lower veſſels of the dura mater.— 
In theſe furrows we frequently ſee paſſages in- 
to the diploe; and ſometimes 1 have obſerved 
canals going off, which allowed a fmall probe 
to paſs fome inches into the bony 1 — 
Some (a) tell us, that they have obſerved theſe 
canals piercing the bone towards the accip u. 
On the inſide of the upper edge of the of/a 
parietalia, there is a large finuokty, frequently 
larger in the bone of one fide than of the o- 
ther, where the upper part of the falæ is _ 
tened, and the fuperior longitudinal r 
lodged. —Generally part of — latera — 
make a depreſſion near the angle, formed by 
the lower und poſterior ſides of theſe bones; 
and the pits made by the prominent parts of 
the brain are to be feen in no — of the ſcull 
more frequent, or more conſiderable, 


than in 
the internal ſurface of the parietal bones. 

The /a parietalia are amongſt the thinneſt 
bones of — cranium; but enjoy the general 
: | ftruQure 


(s) Cowper. Anatom. explic. of 90. tab, fig. 2. 


/ 
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ſtructure of two tables and diploe the com- 
pleteſt, and are the moſt equal and ſmooth. 
Theſe bones are joined at their fore - ſide to 
the os fronts by the coronal ſuture; at their 
long inferior angles, to the . /phenoid bone, by 


part of the ſuture of this name; at their low- 


er edge to the ofa temporum, by the ſqua- 
mous ſuture, and its poſterior additamentum ; 
behind, to the 0s occipitis, or eſſa triquetra, by 
the lambdoid ſuture ; and above, to one ano- 
ther, by the ſagittal ſuture, 

They have no particular uſes beſides thoſe 
mentioned in the deſcription of their ſeveral 
parts, except what are included in the account 
of the general ſtructure of the cranium. 

In a child born at the full time, none of the 
ſides of this bone are completed; and there 
never is a hole in the oſſified part of it near to 
the ſagittal ſuture. 1 

The large unoſſified ligamentous part of the 
cranium obſervable between the parietal bones, 
and the middle of the divided os \frontis of 
new-born children, called by the vulgar the 
open of the head, was imagined by the anti- 
ents to ſerve for the evacuation of the ſuper- 
fluous moiſture; of the brain: and therefore 
they named it bregma *, or the fountain; 
ſometimes adding theepiphet pulſatilis, or beat- 
ing, on account of the pulſation of the brain 
felt through this flexible ligamento-cartilagi- 
nous ſubſtance. Hence very frequently the pa- 
rietal bones are called / bregmatis,  _ 

The upper middle part of the head of a 
child, in a natural birth, being what preſents 


E „ 


* Palpitans vertex, foliolum, folium, triangularis lacuna. 
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itſelf firſt at the os uteri (a), an accoucheur 
may reach the bregma with his a er, When 
the og uteri is a little opened. If the Bregma 
is ſtretehed, and the pulſation # the brain is 
felt through it, the child is certainly alive: 
But if it is ſhnivelled and flaccid, without any 
obſervable pulſation in it, there is ſome reaſon 
to ſuſpect the child to be very weak, or dead. 
Thoſe who practiſe midwifery ſhoutd therefore 
examine the ſtate of the bregma accurately. 

All the bregma is generally offified before 
feven years of age. Several authors (5) ſay, 
they have obſerved it unoſfified in adults; and 
phyficians, who order the application of medi- 
cines at the meeting of the coronal and ſagit- 
tal ſutures, ſeem yet to think that a deriva- 
tion of noxious humours from the encephalen is 
more eafily procured at this part than any o- 
ther of the ſcull; and that medicines have a 
greater effects here, than elſewhere, in the! in- 
ternal diſorders of the head. 

OSSA TEMPORUM®, fo named, ſay 
authors, from the hair's firſt becoming gray 
on the temples, and thus diſcovering peoples 
ages, are each of them equal and, ſmooth a- 
bove, with a. very thin ſemicircular edge ; 
which, from the manner of its connection with 
the neighbouring bones, is W by the 

name 


(a) Burton- 8. Midwifery, I. $1 ee) s Midwifery, 
book 1. chap. 1. 88. 
(5) Bartholin. Anat. reform. lib. 4. cap. 6. Diemer- 


broek, Anat. lib. 9. cap. 6. Ke dine Oſteogen. cap. 2. 

* KopraPay, Xoprav, Xopgwy, Need, ro, 
ArJoerdy, temporalia, la pidoſa, neee pa- 
rum, armalia, laxea, parietalia 
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name of os ſquamoſum.—=Behind this, the ups 
per part of the temporal bone is thicker, and 
more unequal, and is ſometimes defcribed as 4 
diftin& part, under the name of pars mammi l. 
laris (a). Towards the baſe of the ſcull, the 
temporal bone appears very irregular and une- 
qual; and this part, inſtead of being broad, 
and placed perpendicularly, as the others are, is 
contracted into an oblong very hard ſubſtance, 
extended horizontally forwards and inwards, 
which in its progreſs becomes ſmaller, and is 
commonly called os e | 
Three external proceſſes of each temporal 
bone are generally deſcribed The firſt placed 
at the lower and hind part of the bone, from 
its reſemblance to a nipple, is called maffoides, 
or mammillaris, It is not ſolid, but within is 
compoſed of cancelli, or ſmall cells, which 
have a communication with the large cavity of 
the ear, the drum ; and therefore ſounds, be- 
ing multiphed in this vaulted labyrinth, are in- 
creaſed, before they are applied to the imme- 
diate organ of hearing. Into the maſtoid pro- 
ceſs, the flenomaſioideus muſcle is inſerted; 
b and toits back part, where the ſurface is rough, 
the trachelomaſtoideus, and part of the ſplenius 
are fixed —About an inch farther forward, the 
ſecond proceſs begins to riſe out from the bone; 
and having its origin continued obliquely down- 
wards and forwards for ſome way, it becomes 
ſmaller, and is ſtretched forwards to join with 
the os male 3 they together forming the bony 
jugum, under which the temporal muſcle paſſes. 
4 Hence 


(a) Albin. de offi. & 26. 


ſteloid, from its being more like to a pillar. 
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Hence this proceſs has been named zygomatic x. 
Its upper edge has the ſtrong aponeuroſis of the 
temporal muſcle fixed into it; and its lower 
part gives rife to a ſhare of the maſſeter, —— 
'The fore-part of the baſe of this proceſs is an 
oblong tubercle, which in a recent ſubje& 
is covered with a ſmooth poliſhed cartilage, 
continued from that which lines the cavity im- 
mediately behind this tubercle. From the 
under craggy part of the os temporum, the 
third proceſs ſtands out obliquely forwards, 
The ſhape of it is generally ſaid to reſemble 
the ancient ſtylus ſcriptorius; and therefore it 
is called the ſtyloid proceſs +, Some authors (a) 
however contend, that it -ought to be named 


Several muſcles have their origin from this 
proceſs, and borrow one half of their name 
from it; as ſtylo-glo us, „ fiylo-hyoideus, ſtylo- 
pharyngeus ; to it a ligament of the os Ayoides, 
is ſometimes fixed : Ne another is extended 
from it to the inſide of the angle of the low- 
er jaw. This proceſs is often even in adults 
not entirely oſſified, but is ligamentous at its 
root, and ſometimes is compoled of two or 
three diſtinct pieces,—Round the root of it, 
eſpecially at the fore-part, there is a remark- 
able riſing of the os petroſum, which ſome 
have eſteemed a proceſs; and, from the ap- 

pearance 


* Kuynpoc, paris, ROY offium temporum, oſſa arcualia, 
paria, jugalia, conjugalia. 
TpaPorion, Ge No, px, os calaminum, ſa- 
gittale, clavale, acuale, calcar capitis. 
(a) Galen, de uſu part lib. 2. 880 4.—Fallop. Obſerv. 
anatom. 
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pearance it makes with the yli form, have na- 
med it vaginalis.— Others again have, under 
the name of auditory proceſs, reckoned among 
the external proceſſes that ſemicircular ridge, 
which, running between the root of the ma- 
ſtoid and zygomatic proceſſes, forms the under- 
part of the external meatus auditorius. 

The ſinuoſities or depreſſions on the exter- 
nal ſurface of each os temporum are theſe: 
—A long foſſa at the inner and back part of 
the root of the mammary proceſs, where the 
poſterior head of the digaſtric muſcle has its o- 
rigin, — Immediately before the root of the 
zygomatic procels, a conſiderable hollow is left, 
for lodging the crotaphite muſcle, - Between 
the zygomatic, auditory, and vaginal proceſſes, 
a large cavity 1s formed ; through the middle 
of which, from top to bottom, a fiſſure 
is obſervable, into which part of the liga- 
ment that ſecures the articulation of the lower 
jaw with this bone is fixed. The fore part of 
the cavity being lined with the ſame car- 
tilage which covers the tubercle before it, re- 
ceives the condyle of the jaw; and in the back- 
part a {mall ſhare of the parotid gland, and a 
cellular fatty ſubſtance, are lodged. At the in- 
ſide of the root of the ſlylaid appophyſe, there is 
a thimble like cavity, where the beginning of 
the internal jugular vein, or end of the lateral 
ſinus is lodged, —And as the ſinuſes of the two 
ſides are frequently of unequal ſize ; ſo one of 
theſe cavities is asoftenlarger than the other (a). 
Round the external meatus auditorius, ſeve- 
ral ſinuoſities are formed for receiving the car- 


E 3 tilages 


(a) Hunauld. in Mem. de l'acad. des ſciences, 1730. 
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tilages and ligaments of the ear, and for their 

firm adheſion. | 
The Holes that commonly appear on the 
outſide of each of theſe bones, and are proper 
to each of them, arefive.—The jir/t, ſituated 
between the zygomatic and maſtoid proceſſes, 
1s the orifice of a large funnel-like canal, 
Which leads to the organ of hearing; there- 
fore is called meatus auditorius externus &. 
The ſecond gives paſſage to the portia dura of 
the ſeventh pair of nerves, and from its ſituation 
between the maſtoid and fiyloid proceſs, is 
called foramen ſiylo maſtoideum f. —Soůme way 
before, and to the inſide of the ſtyloid proceſſes, is 
the tAird hole; the canal from which runs firſt 
upwards, then forwards, and receives into it 
the internal carotid artery, and the beginning 
of the intercoſtal nerve; where this canal is a- 
baut to make the turn forwards, one, or ſome- 
times two very ſmall holes go off towards the 
cavity of the ear called tympanum : through 
theſe Valſalva (a) affirms the proper artery or 
arteries of that cavity are ſent —On the ante- 
rior edge of this bone, near the former, a fourth 
hole is obſervable, being the orifice of a canal 
which runs outwards and backwards, in a hori- 
Zontal direction, till it terminates in the tym- 
panum. This, in the recent ſubject, is conti- 
nued forward and inward, from the parts which 
I mentioned juſt now as its orifice in the ſke- 
leton, to the ſide of the noſtrils; being part- 
ly cartilaginous, and partly ligamentous. =o 
whole 


* Neos rns axon;, od rb wTwv, feneſtra aurium. 
t Aquaeductus Fallopii, 
la)] De aure humana, cap. 2. 3%. et tab. 7. fig 1. 
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whoſe canal named. [ter a paleto ad aurem, or 
Euftachjan tube, —On, the external fide of the 
bony part. of this canal, and a top of the chink 
in the, cavity that receives the rondyle of the 
lower jaw, is the courſe of the little nerve 
ſaid commonly to be reflected from the lingual 
branch of the fifth pair, till it enters the fym- 
panum, to run acroſs this cavity, and to have 
the name of chorda tympani.— The fifth hole 
is very uncertain, appearing ſometimes behind 
the maſtoid proceſs; ſometimes it is common 
to the temporal and occipital bones; and in 
ſeveral ſculls there is no ſuch hole. The 
uſe of it, when found, is for the tranſmiſſion 
of a vein from the external teguments to the 
lateral ſinus: But, in ſome ſubjects, a branch 
of the occipital artery paſſes through this hole, 
to ſerve the back part of the dura mater; in 
others, I have ſeen two or three ſuch holes : 
But they are oftener wanting than found. And 
we may, once for all, in general remark, That 
the largeneſs, number, ſituation, and exiſt- 
ence of all ſuch holes, that for the moſt part 
allow only a paſſage for veins from without to 
the internal receptacles, are very uncertain. 
The internal ſurface of the of/a temporum is 
unequal; the upper circular edge of the ſqua- 
mous part having numerous ſmall ridges and 
furrows for its conjunction with the parietal 
bones; and the reſt of it is irregulacly marked 
with the convolutions of the middle part of the 
brain, and with furrows made by the branches 

of the arteries of the dura muter. Hs Op 
From the under part of this internal ſurface. 
a larger tranſverſe hard craggy protuberanee 
4 runs 
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| | runs horizontally inwards and forwards, with a 
ſharp edge above, and two flat ſides, one fa- 
cing obliquely forwards and outwards, and the 
other as much backwards and inwards. 'To the 
ridge between theſe two ſides, the large late- 
ral proceſs of the dura mater is fixed. 

Sometimes a ſmall bone, a-kin to the ſeſa- 
moid, 1s found' between the ſmall end of this 
petrous proceſs and the ſphenoid bone (a). 

Towards the back-part of the inſide of the 
os temporum, a large deep foſſa is conſpicuous, 

| where the lateral ſinus lies; and frequently on 
the top of the petrous ridge, a furrow may be 
obſerved, where a ſmall ſinus is ſituated, _ 

The internal proper foramina of each of 
| theſe bones are, A „the internal meatus au- 
ditorius in the poſterior plain ſide of the pe- 
trous proceſs. This hole ſoon divides into two 
one of which is the beginning of the aquedut? 
of Fallopius; the other ends in ſeveral very 
ſmall canals (5) that allow a paſſage to the 
branches of the portio mollis of the ſeventh 
pair of nerves, into the veſtibule and cochlea. 

_ Through it alſo an artery is ſent, to be diſtri- 
buted to the organ of hearing.— The /econd 
hole, which is on the anterior plain ſide of 
the craggy proceſs, gives paſſage to a reflected 
branch of the ſecond branch of the fifth pair of 
nerves, which joins the portio dura of the au- 
ditory nerve, while it 1s 1n the 779 0% 

ma 


g —_  — —————— _ — — —— 
5 


| (a) Riolan. Comment. de offib. cap. 32,—Winſlow. 


Expoſition anatomique de corps humain, trait. des os ſecs. 
9266. 


(5) Valſalv. De aure humana, cap. 3. & 11. 
te) Valſalv. De aure, cap. 3-5 10. 
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ſmall branches of blood veſſels accompanying 


the nerves, or paſſing through ſmaller holes 
near this one. — The paſſage of the cutaneous 
vein into the lateral ſinus, or of a branch of 
the occipital artery, is ſeen about the middle 
of the large 7a for that ſinus; and the ori- 
fice of the canal of the carotid artery is evi- 
dent at the under part of the point of the pe- 
trous proceſs. | 1c 1 0 

Beſides theſe proper holes of the temporal 
bones which appear on their external and inter- 
nal ſurfaces, there are two others in each ſide 
that are common to this bone and to the occi- 
pital and ſphenoidal bones; which ſhall be men- 
tioned afterwards in the deſcription of theſe 
bones. : F ane NTT 

The upper round part of the ſquamous bones 
is thin, but equal; while the low petrous part 


is thick and ſtrong, but irregular and unequal, 


having the diſtinction of tables and diplce 
confounded, with ſeveral cavities, proceſſes, 
and bones within its ſubſtance, which are parts 
of the organ of hearing. That a clear idea 
may be had of this beautiful, but intricate or- 
gan, anatomiſts generally chuſe to demonſtrate 
all its parts together. I think the method 
good; and therefore, ſince it would be impro- 
per to inſert a compleat treatiſe on the ear 
here, ſhall omit the deſcription of the parts 
contained within the os petroſum of the ſkele- 
ton, 4718 

The temporal bones are joined above to the 
parietal bones by the ſquamous ſutures, and 
their poſterior additamenta : Before, to the ſphe- 
nid bone by the ſuture of that name; to the 
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cheek-bones by the zygomatic ſutures : Behind, 
to the occipital bone, by the lambdoid future 
and its additamenta; and they are articulated 
With the lower jaw in the manner which ſhall 

be deſcribed when this bone is examined. 
The purpaſes which thefe two bones ſerve, 
are eafily collected, from the general uſe of the 
erantum, and foes what has been ſaid in the 
deſcription of their ſeveral parts. 

In an infant, a ſmall fiſſure is to be obſer- 
ved between the thin upper part, and the lower 
eraggy part of each of theſe bones; which 
points out the recent union of theſe 5 parts.— 
Neither ma/toid nor ſtyloid proceſſes are yet to 
be ſeen.—Inſtead of a bony funnel-like exter- 
nal meatus auditorius, there is only a ſmeoth 

ny ring, within which the membrane of the 
drum is faſtened, At the entry of the Eu- 

flachian tube, the fide of the ſympanum is not 

completed. —A. little more outward than the 

internal auditory: canal, there is a deep pit, o- 

ver the upper part of whoſe orifice the interior 
ſemicircular canal of the ear is ftretched; and 
ſome way below this, the poſterior ſemicircu- 
lar canal alfo appears manifeſtly. 

. OS OCCIPITIS®, ſo called from its fitua- 
tion, is convex on the outſide, and concave in- 
ternally. Its figure is an irregular ſquare, or 
rather rhombaid; of which the angle above is 
generally a latle rounded ; the two lateral an- 
gles are more finiſhed, but obtuſe ; and the 
lower one is ſtretched forward in form of a 
wenge, and thence is called by fome the cune:- 


form 


* "Io, baſilare, proræ, memoriæ, pixidie, fibroſum, 
nervoſum, lambde, 
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formproceſs—If one would, however, be very 
nice in obſerving th feveral. turns which the 


edges of the os occipitis make, five or ſeven 
ſides, and as many angles of this bone might 


* — 


be deſcribed. 18 „% 
The external ſurface is convex, except at 
the cuneiform apophyſe, where it is flatted, At 
the baſe of this triangular proceſs, on each fide 
of the great hole, but more advanced forwards 
than the middle of it, the large oblong protu- 
berances, named the condyles, appear, to ſerve 
for the articulation of this bone with the firft 
vertebra of the neck. The fmooth: ſurface 
of each of theſe. candyllid proceſſes is longeſt 
from behind forwards, where, by their obligue 
ſituation, they come much nearer to each o- 
ther than they are at their back part. Their 
inner ſides are lower than the external, by 
which they are prevented from ſliding to either 
fide out of the eavities of the firſt vertebra (a). 
In ſome ſubje&s each of theſe plain ſmooth 
ſurfaces ſeems. to be divided by a ſmall riſing 
in its middle; and the lower edge of each 
condyle, next the great foramen, is diſconti- 
nued about the middle, by an intervening 
notch: Whence ſome (þ) alledge, that each of 
theſe apophyſes is made up of two protuberan- 
ces Round their root a, {mall depreſſion and 
ſpongy. roughneſs is obſervable, where the li- 
gaments for ſurrounding and ſecuring. their ar- 
ticulations adhere.— Though the motionof the 
head is performed on the condyles, yet the 
center of gravity of that globe does not fall 
I berween 


o 
* 


{a) Galen. de uſu part. lib. 12. cap. 7. 
(> Diemerbroeck, Anat, lib, 9. cap. 6. 
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between them, but is a good way further for- 
wards: from which mechaniſm it is evident, 
that the muſcles which pull the head back, 
muſt be in a conſtant ſtate of contraction; 
which is ſtronger than the natural contraction 
of the proper flexors, elſe the head would al- 
ways fall forwards, as it does when a man is a- 
ſleep, or labours under a palſy, as well as in in- 
fants, where the weight of the head far ex- 
ceeds the proportional ſtrength of theſe muſ- 
cles. This ſeeming diſadvantageous ſituation 
of the condyles is however of good uſe to us, 
by allowing ſufficient ſpace for the cavities of 
the mouth and fauces, and for lodging a ſuffi- 
cientnumberof muſcles, which commonly ſerve 
for other uſes; but may at pleaſure be direct- 
ed to act on the head, and then have an ad- 
vantageous lever to act with, ſo as to be able 
to ſuſtain a conſiderable weight appended, or 

other force applied, to pull the head back. 
Somewhat more externally than the condyles 
there is a ſmall riſing and ſemilunated hollow 
in each ſide, which make part of the holes, 
common tothe occipital and petrous bones, Im- 
mediately behind this, on each ſide, a ſcabrous 
Tidge 1s extended from the middle of the con- 
dyle, towards the root of the maſtoid proceſs. 
Into this ridge the muſculus lateralis, common- 
ly aſcribed to Fallopius, is inſerted —About the 
middle of the external convex ſurface, a large 
arch runs croſs the bone; from the upper late- 
ral parts of which the occipita! muſcles have 
their riſe ; to its middle the frapezii are at- 
tached; and half way between this and the 
great hole, a leſſer arch is extended.— In the 
I bollows 
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hollows between the middle of theſe arches 
the complexi are inſerted; and in the depreſſi- 
ons more external and further forward than 
theſe, the ſplenii are inſerted. Between the 
middle of the leſſer arch and the great hole, 
the little hollow marks of the recti minores ap- 
pear; and on each fide of theſe the fleſhly in- 
ſertions of the obliqui ſuperiores and recti majo- 
res make depreſſions, —'Through the middle of 
the two arches a ſmall ſharp ſpine is placed, 
which ſerves as ſome ſort of partition between 
the muſcles of different ſides, or rather is ow- 
ing to the action of the muſcles depreſſing the 
bone on each ſide of it, while this part is free 
from their compreſſion.— Theſe prints of the 
muſcles on this bone are very ſtrong and plain 
in ſome ſubjects, but are not ſo diſtin& in o- 
thers.—All round the great foramen the edges 
are unequal, for the firmer adheſion of the 
ſtrong circular ligament which goes thence to 
the farſt vertebra.— One end of each lateral or 
moderator ligament of the head, is fixed to a 
rough ſurface at the fore part of each condyle, 
and the perpendicular one is connected to a rough 
part of the edge of the great hole between the 
two condyles.—Immediately before the con- 
dyles, two little depreſſions are made in the ex- 
ternal ſurface of the cuneiform proceſs, for the 
inſertion of the recti anteriores minores muſcles, 
which are unjuſtly aſcribed to Cowper : and ſtill 
further forward, near the /pbenord bone, are 
two other ſuch depreſſions, for the reception 
of the refi anteriores majores.— When we con- 
ſider the ſize of the prints of muſcles on the 

1 cccipital 


100 OP THE SKELBTON:. 


occipital bone, before and behind its condyles, 
and at the ſame time, compare their — 
from theſe centers of motion of the head, we 
muſt ſee how much ſtronger the muſcles are 
which pull the head backwards, than thoſe are 
which bend it forward; and how much greater 
force the former acquire by the long lever 
they act with, than the latter which are inſert- 
ed fo near the condyles. This great force in 
the extenſor muſcles is altogether neceſſary, 
that they might not only keep the head from 
falling forward in anerect poſture, but that they 
might ſupport it when we bow forward in the 
moſt neceſſary offices of ſocial life, when the 
weight of the head comes to act at right angles 
on the vertebræ of the neck, and obtaims a 
long lever to act with. 

On the inner ſurface of the os cccipitis we 
ſee two ridges, one ſtanding perpendicular, 
the other running horizontally acroſs the firſt, 
The upper part of the perpendicular [mb of 
the croſs, to which the falx is fixed, is hollow- 
ed in the middle, or often on one {ide for the 
reception of the fupertor longitudinal aus, 
and the lower part of it has the fmall or third. 
proceſs of the dara mater faftened to it, and is 
ſometimes hollowed by the occipital ſinus, Each 
ſrde of the horizontal limb is made hollow by 
the lateral ſmuſes incloſed in the tranſverſe 
proceſs of the dura' mater; the feſſa in the 
right fide being generally a continuation of the 
one made by the longitudinal ſinus in the per- 
pendicular limb, and therefcre is larger than 
the: lefo one (a). Round the middle of the 


I croſs 


(a) Morgagn, ao anat. 6. animad. 1. 
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croſs there are four large depreſſions ſepara- 
ted by its limbs; the two upper ones being 
formed by the back part of the brain, and the 
two lower ones by the cerebellum. Farther 
forward than the laſt mentioned depreſſions, is 
the lower part of the fof/a for the lateral finus 
on each ſide. The inner ſurface of the cu- 
neiform apophyſe is made concave for the re- 
ception of the medulla oblongata, and of the 
baſilar artery.— A furrow is made on each fide, 
near the edges of this proceſs, by a „nus of 
the dura mater, which empties itſelf into the 
lateral finus (a). 

The holes of this bone are commonly five 
proper, and two common to it and to the tem- 
poral bones, —'The firſt of the proper holes, 
called foramen magnum“ from its fize, is im- 
mediately behind the wedge-like proceſs, and 
allows a paſſage to the medulla oblongata, ner- 
vi acceſſorii, to the vertebral arteries, and fome- 
times to the vertebral veins, —4At each 
ſide of this great hole, near its fore-part, and 
immediately above the condyles, we always 
find a hole, ſometimes two, which faon unite 
again into one that opens externally; thre? theſe 
the ninth pair of nerves go out of the ſeull.— 
The fourth and fifth holes pierce from behind: 
the condyle of each ſide into the oa of the 
lateral fnuſes ; they ſerve for the paſſage of 
the cervical veins to theſe inuſet. Often one 
of theſe holes is wanting, ſometimes both, 
when the veins paſs thro' the great foramen.— 
Beſides theſe five, we frequently meet with o- 
ther holes near the edges of this bone, for the 


I tranſmiſſion 
(a); Albin. de offib. & 6g. 
* Rachitidie, Medullz ſpinalis. 


1 OP THE SKELETON: 


tranſmiſſion of veins ; but their number and 
diameter are very uncertain, 'The two com- 
mon foramina are the large irregular holes, 
one in each ſide, between the ſides of the cu- 
neiform proceſs, and the edges of the petrous 
bones. Ina recent ſubject, a ſtrong membrane 
runs croſs from one ſide to the other of each 
of theſe holes; in ſome heads I have ſeen this 
membrane oſſified, or a bony partition dividing 
each hole; and, in the greater number of a- 
dult ſculls, there 1s a ſmall ſharp-pointed pro- 
ceſs ſtands out from the os petroſum, and a 
more obtuſe riſing in the occipital bone, be- 
tween which the partition is ſtretched. Behind 
this partition, where the largeſt ſpace is left, 
the lateral ſinus has its paſſage ; and before it 
the eighth pair of nerves and acceſſorius make 
their exit out of the ſcull; and ſome authors 
ſay, an artery paſſes through this hole, to the 
dura mater. 

The occipital bone is among the thickeſt of 
the cranium though unequally ſo; for it is 
ſtronger above, where it has no other defence 
than the common teguments, than it is below, 
where being preſſed by the lobes of the brain 
and cerebellum on one ſide, and by the action 
of the muſcles on the other, it is ſo very thin, 
as to be diaphanous in many ſculls: But then 
theſe muſcles ward off injuries, and the ridges 
and ſpines, which are frequent here, make it 
ſufficiently ſtrong to reſiſt ordinary forces. 
The tables and diploe are tolerably diſtin& in 


this bone, except where it is ſo thin as to be- 
come diaphanous. 


'The 
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The occipital bone is joined above to the o/- 
ſa parietalia and triguetra when preſent, by the 
lambdoid ſuture ; laterally to the tempo- 
ral bones, by the additamenta of the lambdoid 
ſuture ;———below to the ſphenoid bone, by the 
end of its cuneiform proceſs, in the ſame way 
that epiphyſes and their bones are joined: For 
in children a ligamentous cartilage is inter- 
poſed between the occipital and ſphenoid bones, 
which gradually turns thinner, as each of the 
bones advances, till their fibres at laſt run in- 
to each other; and, about ſixteen or eighteen 
years of age, the union of theſe two bones 
becomes ſo intimate, that a ſeparation cannot 
be made without violence. The os occipitis 
is joined by a double articulation to the firſt 
vertebra of the neck, each condyle being re- 
ceived into a ſuperior oblique proceſs of that 
vertebra. What motion is allowed here, we 
ſhall conſider afterwards, where the vertebre 
are deſcribed, 

The uſes of this bone appear from the pre- 
ceding deſcription, and therefore need not be 
repeated. „ 

An infant born at the full time, has this 
bone divided, by unoſſified cartilages, into four 
parts. The firſt of theſe is larger than the 
other three, 1s of a triangular ſhape, and con- 
ſtitutes all the part of the bone above the 
great foramen. Generally fiſſures appear in 
the upper part and ſides of this triangular bone, 
when all the cartilage is ſeparated by macera- 

tion; and ſometimes little diſtinct bones are 
ſeen towards the edges of it.—'The ſecond and 
third pieces of this bone are exactly alike, and 
* ſituated 
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fituated on each ſide of the great foramen ; 
from which very near the whole condy les are 
produced; and they are extended forwards al- 
moſt to the fore-part of the hole for the ninth 
pair of nerves.— The fourth piece is the cu- 
neiform proceſs, which forms a ſmall ſhare of 
the great hole, and of theſe for the ninth pair 
of nerves, and of the condyles: betwixt it 
and the ſpbenoid bone, a cartilage is interpoſed, 
Of the eight bones which belong to the cra- 
nium, there are only two which are not yet de- 
{cribed, viz. the etbmoid and ſpbenoid. "Theſe 
we already mentioned, in complaiſance tothe 
generality of writers on this ſubject, as bones 
common to the cranium and face, becauſe they 
enter into the compoſition of both : but the 
ſame reaſon might equally be uſed for calling 
the frontal bone a common one too, I ſhall, 
however, paſs any idle diſpute about the pro- 
priety of ranging them, and proceed to exa- 
mine the ſtructure of the bones themſelves, 
O ETHMOIDES', or the fieve-like 
bone, has got its name from the great num- 
ber of ſmall holes with which that part of it 
firſt taken notice of is pierced, When this 
bone is entire, the figure of it is not eaſily de- 
ſcribed; but, by a detail of its ſeveral parts, 
ſome idea may be afforded of the whole; and 
therefore I ſhall diſtinguiſh it into the cribri- 
frm lamella with its proceſs, the naſal lamel- 
la, cellulæ, and oſſa ſpongisſa. 
The thin horizontal lamella, is all (except 
its back part) pierced obliquely by a great num- 
ber of ſmall holes, through which the fila- 
. ments 
* Cribriforme, oToxyou9245, ſpongiforme, criſtatum. 
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ments of the olfaQory nerves pals. Ina recent 
ſubject, theſe holes are ſo cloſely lined by the 
dura mater, that they are much leſs conſpicu- 
ous than in the ſteleten.— From the middle 
of the internal ſide of this plate, a thick pro- 
ceſs riſes upwards, and, being higheſt at the 
fore-part, gradually becomes lower, as it is 
extended backwards. From ſome reſemblance 
which this proceſs was imagined to have to a 
cock's comb, it has been called criſta gall; &, 
The falx is connected to its ridge, and the 
unperforated part of the cribriform plate. 
When the criſta is broke, its baſe is ſometimes 
found to be hollow, with its cavity opening in- 
to the noſe (a). Immediately before the 
higheſt part of this proceſs, is the blind hole 
of the frontal bone, which, as was formerly 
temarked, is often in a good meaſure formed 
by 1 notch in the fore - part of the root of the 
criſta. 5 

From the middle of the outer ſurface of the 
eribriſorm lamella, a thin ſolid plate is extend- 
ed downwards and forwards, having the ſame 

common baſe with the criſſa galli. Generally it 

is not exactly perpendicular, but is inclined to 
one fide or other, and therefore divides the ca- 
vity of the noſe unequally, Its inclination to 
one fide, and flexure in the middle, is ſome- 
times ſo great, that it fills up a large ſhare of 
one of the noſtrils, and has been miftaken for 
a polypus there.—lt is thin at its riſe, and ra- 
ther ſtill thinner in its middle ; yet afterwards, 
towards its lower edge, it becomes thicker, 
I that 


* Verruca praedura, ſeptum oſſis ſpongioſi. 
(a) Palfyn. Anat. chir. tr. 4. chap. 15, 
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that its conjunction with the bones and middle 
cartilage of the noſe might be firmer. 05 
At a little diſtance from each ſide of this 
external proceſs, a cellular and ſpongy bony 
ſubſtance depends from the cribriform plate. 
The number and figure of the cells in this ir- 
regular proceſs of each ſide, are very uncer- 
tain, and not to be repreſented in words; only 
the cells open into each other, and into the 
cavity of the noſe: The uppermoſt, which are 
below the aperture of the frontal ſinuſes, are 
formed like funnels. The outer ſurface of 
theſe cells is ſmooth and plain, where this bone 
aſſiſts in compoſing the orbit; at which place, 
on each ſide, it has got the name of os pla- 
num; on the upper edge of which, a ſmall 
notch or two may ſometimes be obſerved, 
which go to the formation of the internal or- 
bital holes; as was remarked in the deſcription 
of the frontal bone. 3 | 
Below the cells of each ſide, a thin plate 1s 
extended inwards, and then bending down, it 
becomes thick and of a ſpongy texture. 
This ſpongy part is triangular, with a ſtreight 
upper edge placed horizontally, an anterior one 
ſlanting from above, downwards and forwards, 
and with a pendulous convex one below.—'The 
upper and lower edges terminate in a ſharp 
point behind The ſide of this pendulous ſpon- 
gy part next to the ſeptum narium is convex, 
and its external fide is concave.— Theſe two 
proceſſes of the ethmoaid bone have got the 
name of oſſa ſpongioſa or turbinata ſuperiora, 
trom their ſubſtance, figure, and ſituation, 


All 


All * prominences, cavities and dos 
of this ethmoid bone, are covered with a con- 
tinuation of the membrane of the noſtrils, in 
a recent ſubject. ——[ts horizontal cribriform 
plate is lodged between the orbitar proceſſes of 
the frontal bone, to which it is joined by the 
etbmoid ſuture, except at the back-part where 
it is connected with the cuneiform bone, by a 
ſuture common to both theſe bones, though 
it is generally eſteemed part of the ſpbenoi- 
dal —— Where the oſſa plana are contiguous. 
to the frontal bone within the orbit, their 
conjunction is reckoned part of the tranſverſe 
ſuture. Farther forward than the ofſa plana, 
the cells are covered by the of/a unguis, which 
are not only contiguous to theſe cells, but can- 
not be ſeparated from them, without breaking 
the bony ſubſtance ; and therefore, in juſtice, 
thoſe bones ought to be demonſtrated as part 
of the ethmoid bone. Below the of/a unguis 
and plana, theſe cells and oſſa ſpongro/a are o- 
verlopped by the maxillary bones. — The cel- 
lular part of each palate bone is contiguous 
to each os planum and cells backwards. — The 
lower edge of the naſal perpendicular plate is 
received into the furrow of the vomer. Its 
poſterior edge is joined to the fore part of 
the proceſſus azygos of the ſpbenoid bone. 


Its upper edge joins the naſal proceſs of the 
frontal and naſal bones, and its anterior one is 


connected to the middle cartilage of the noſe. 
From all which, the uſes of this bone are e- 
vident, viz. to ſuſtain the anterior lobes of the 
brain; to give paſſage to the olfactory nerves, 
and attachment to the fa/x; to enlarge the 
I >> 
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organ of ſmelling, by allowing the membrane 
of the noſe a great extent; to ſtraiten the paſ- 
ſage of the air through the noſe, by leaving 
only a narrow winding canal, on the ſenfible 
membranous fides of which the ſubſtances con- 
veyed along with the air mnft ftrike ; to form 
part of the orbit of the eyes and feptum na- 
rium; white all its parts are fo light as not to 
be in hazard of ſeparating by their weight ; 
and they are ſo thin, as to form a large ſurface, 
without occupying much ſpace. This brittle 


ſubſtance, however, is ſufficiently protected 


from external injuries by the firm bones which 
cover it. 5 

If this bone is ſeized on by any corroding 
matter, we may eafily conceive what deſtruc- 


tion may enſue. Hence it is, that an ozaena is 


difficult to cure; and that, in violent 13 
or in the lues venerea, the fabric of the noſe, 
the eyes, and life itſelf are in danger.— The 
ſituation of the naſal plate may ſhew us, how 
dangerous a fracture of the bones of the noſe 
may be, when made by a force applied to their 
middle fore-part, of a perſon in whom this na- 
ſal plate is perpendicular. 

The etbmoid bone of ripe children is divided 
into two, by a perpendicular cartilage, which, 
when oſſified, is the criſta galli, and nafal 


plate: but its other parts are oſſified and com- 


„ 
OS SPHENOIDES®, or wedge-like 
bone, ſo called becauſe of its ſituation in the 
1 middle 


* Cuneiforme, greAvug@ov, multiforme, paxillum, eri- 


brat um palati, colatorii, cavilla, baſilare. 


OF THE SKELETON. rog 


middte cf the bones of the cranium and face, 
is of ſuch an irregular figure, that I know not 
any thing to which it may be likened, unleſs, 
perhaps, it bear ſome faint refemblance to a 
bat with its wings extended, | 
When we view the external ſurface of the 
05 ſphenoides, two or three remarkable pro- 
ceſſes from each ſide of it may be obſerved, 
which are all of them again ſubdivided.— The 
firſt pair is the two large lateral proceſſes or 
wings; the upper part of each of which is 
called the temporal proceſs, becauſe they join 
with the temporal bones in forming the tem- 
ples, and the ſeat for ſome ſhare of the 
crotaphite muſcles. That part of the wings 
which jutts out towards the inſide, ſomewhat 
lower than the temporal apophy/es, and is fmooth 
and hollowed, where it makes up part of the 
orbit, is thence named orbitar proceſſes, Be- 
hind the edge, ſeparating theſe two proceſſes, 
there is often a ſmall groove, made by. a branch 
of the ſuperior maxillary nerve, in its paſſage 
to the temporal muſcle, The loweſt and back 
part of each wing, which runs out ſharp to 
meet the ofſa petroſa, has been ſtyled the ſpi- 
nous proceſs: From near the point of which a 
ſharp pointed proceſs is frequently produced 
downwards, which ſome call /tyliform, that af- 
fords origin to the prery ſtaphylinus externus 
muſcle. From this ſtyloid proceſs a very 
{ſmall groove is extended along the edge of 
the bone to the hollow at the root of the in- 
ternal plate of the following proceſs, which 
forms 
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forms part of the Eu/tachian tube (a). The 


ſecond pair of external proceſſes of the cunei- 
form bone is the two which ſtand out al- 
moſt perpendicular to the baſe of the ſcull. 

Each of them has two plates, and a middle 
Faq facing backwards, and ſhould, to carry on 
- our compariſon, be likened to the bat's legs, 

but are commonly ſaid to reſemble the wings 
of that creature; and therefore are named 
pterygoid or aliform * proceſſes. The external 
plates are broadeſt, and the internal are longeſt, 

From each ſide of the external plates the pte- 
rygoid muſcles take their riſes At the root of 
each internal plate, a ſmall hollow may be re- 
marked, where the muſculus ptery 3 Miner: in- 
ternus, or circumflexus palati riſes, and ſome 
ſhare of the cartilaginous end of the Euftachi- 
an tube reſts; and, at the lower end of the 
ſame plate, is a hook-like riſing or proceſs, 
round which the tendon of the laſt named 
muſcle plays, as on a pulley, From the edge 
of the external plates ſome ſmall ſharp ſpikes 
ſtand out ; but their number and bulk are un- 
certain. To theſe another pair may be add- 
ed, to wit, the little triangular thin proceſs, 

which comes from each ſide of the body of the 
ſpbenoid bone, where the pterygord oath are 
riſing from it, and are extended over the lower 
part of the aperture of the fimus as far as 
to join the ethmoid bone, while their body 


I hangs 


(a) Winſlow, Expoſition anatomique du corps humais, 
traite des os ſecs, 8 233. 


* Naviculares, 
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hangs down into the nares (a). - Beſides theſe 
pairs of proceſſes, there is a ſharp ridge which 
ſtands out from the middle of its baſe : Becauſe 
it wants a fellow, it may be called proceſſus 
azygoas, The lower part of this proceſs, where 
it is received into the vomer, is thick, and often 
not quite perpendicular, but inclining more to 
one ſide than the other. The fore-part of 
this proceſs, where it joins the naſal plate of 
the os ethmoides, is thin and ſtreight., Theſe 
two parts have been deſcribed as two diſtinct 
proceſſes by ſome. 

The depreſſion, ſinuoſities, and fofſz, on 
the external ſurface of the /phenoid bone, may 
be reckoned up to a great number, viz, two 
on the temporal a where the crotaphite 
muſcles lodge. Two on the orb:tar proceſſes, 
to make way for the globes of the eyes. 
Two between the temporaland ſpinous proceſſes, 
for receiving the temporal bones.—T'wo be- 
tween the platesof the pterygoid proceſſes, where 
the muſculi pterygoidei interni and ptery ſtaphy- 
lint interni are placed. Two between 
the pterygoid and orbitar proceſſes, for forming 
the holes common to this and to the cee and 
maxillary bones. Two on the lower ends of 
the aliform proceſſes, which the palate bones 
enter into. Two at the roots of the tem- 
poral and pterygoid proceſſes, where the largeſt 
ſhare of the external pterygoid muſcles have 
their riſe —T'wo at the ſides of the pro- 
ceſſus azygos, for forming part of the noſe, c. 

W hat I deſcribed under the name of _ 

I F ra 


(a) Albin. Tab. off. 5. fig. 2.6. A. A.—Bertin. Mem. de 
Pacad, des ſciences 1744.— Sue. planche viii, fig. 2, 3, 4, 5, 6. 
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ral And ſpar proceſſes on the outſide df the 
ſcull, ate Iikewriſe ſeen on its mide, where" they 
are cohcave, for teceiving part of the brain; 
and eotbritonly three 'Þophyſes on the internal 
Tatface of che Ypbenoi bone ate only mention- 
ed. Two riſing broad from the fore part of 
its body, become ſmaller as they are extend. 
et obliquely backwards. — The third ſtanding 
on a long tranfverſe baſe, near the back- part 
vf the body of this bone, riſes nearly erect, and 
of an equal breadth, terminating often in 2 
little knob on each ſide. The three are called 
clinsrd, from ſome refemblance Which they 
were thought to have to the ſupporters of a 
hed. Sometimes one or both the anterior cli- 
hid proceſſes are joined to the ſides of the po- 
ſterior one, or the body of the bone itſelf.— 
From the robots of the anterior e/imoid proceſſes 
the bone is extended on each fide outwards 
and forwards, till it ends in a ſharp point, 
Which may have the name of the tranſverſe 
Jpinous proceſſes, —Between, but a little far- 
ther back than the two anterior c/inord pro- 
ceſſes, we ſee a protuberance conſiderably 
ſmaller than the poſterior clinsid proceſs, but 
of its ſhape.—Another proceſs from between 
the tranſverſe proceſſes, often forces itſelf for- 

"wards into the os ethmoides, _ 
Within the ſcull, there are two ſinuoſities 
in the internal part of each wing of the /pbe- 
nod bone, for receiving the middle part of the 
bram. One between the tranſverſe ſpinous 
proceſſes, for lodging the part of the brain 
where the crura meuullæ oblongate are, —Im- 
mediately before the third or middle clinoid 
| 1 | procels, 
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proceſs, a ſingle pit: | erally may be remark 
ed, from which. a faſſa goes out on each ſide 
to the holes through which the optic nerves 
paſs. The pit is formed by the conjoined op- 
tic nerves; and in the Ne theſe nerves are 
lodged, as they run divided within the ſcull.— 

Between the third protuberance and the poſte- 
rior clinoid proceſs, the larger pit for the glan- 
dula piu itaria may be remarłked. Fhis cavity, 

becauſe of its reſemblance to a Tuntiſb ſaddle, 
js always deſcribed under the name of fea 
Turcica, or epbippium. On the ſides of the 
poſterior clinoid proceſs a ſſſa may be remark- 
ed, that ſtretches upwards, then is continued 
forwards along the ſides of the lla Turociou, 
near to the anterior clinoid ptoceſſes, here a 
pit on each ſide is made. Theſe ſaſſæ point 
out the courſe of the two internal carotid ar- 
teries, after they have entered the ſcull. Be- 
ſides all theſe, ſeveral other foſſæ may be ob- 
ſerved, leading to the ſeveral holes, and im- 
printed by the nerves and blood-veſſels. | 
The holes on each ſide of the os fpbrnoi des 
are ſix proper, and three common. The 
firſt is the round one immediately below the an- 
terior clinoid proceſſes, for the paſſage of the 
optic nerve, and of the branch of the inter- 
nal carotid artery that is ſent to the eye 
The ſecond is the foramen lacerum, or large 
ſlit between the tranſverſe ſpinous and orbitar 
proceſſes : The interior end of which lit is 
large: and, as it is extended ontwards, it be- 
comes narrower, The outer end of it is form- 
ed in the -os frontis ; and therefore this might 
be reckoned among the common foramzrng. 
I _ Through 
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of the orbit.- 
vale, about half an inch behind the round hole. 


ſmall and round, for a paſſage to the largeſt 
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Through it the third, fourth, the firſt branch of 
the fifth, and the greater ſhare of the ſixth 
pair of nerves, and an artery from the inter. 
nal carotid, go into the orbit. Sometimes a 
ſmall branch of the external carotid enters near 
its end, to be diſtributed to the dura mater (a), 

and a vein, ſome call it the venous duct, or, 


Nuchs aguæduci, returns through it to the ca. 


vernous ſiaus,—— The third: hole, ſituated a 
little below the one juſt now deſcribed, is called 
rotundum, from its hare. | It allows paſlage 
to the ſecond branch of the fifth pair of nerves, 

or ſuperior maxillary nerve, into the bottom 
The fourth is the foramen o- 


1 hroug h it the third branch of the fifth pair, or 
inferior maxillary nerve, goes out; and ſome- 
times a vein from the dura mater paſſes out 
here (6). Very near the point of the ſpinous 
proceſs is the fifth hole of this bone: It is 


artery of the dura mater, which often 1s ac- 


companied with a vein.— The it proper 


hole (c) cannot be well ſeen, till the cuneiform 
bone 1s ſeparated from all the other bones of 
the cranium ; for one end of it is hid by a ſmall 
protuberance of the internal plate of the pter- 
goid n and by the point of the proceſſus 


 petroſus 


(a) Winſlow. Expoſiti tion * du corps humain, traité 
des arteries, & Co. et de la tete, & 26. 

(b) ) Ingraſſ. Cmentar. in Galen. de oſſib. lib. 1. com- 
Wy, 8. 

(e) Veſal. 1 lib. a cap. Euſtach. tab. 46 
fig. 13 & 16.—Vidus Vidius, 3 lib. 2. ca. 4 2. explic at. 
tab. 55 & tab. 5, fig. 8, 9, 10, lit. O. 
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petroſus of the temporal bone. Its canal is ex- 
tended above the inner plate of the pterygoid 
proceſs ;- and where it opens into the cavity of 
the noſe, it is concealed by the thin laminous 
part of the palate bone. Through it a conſide- 
rable branch df the ſecond branch of the fft#! 
pair of nerves js reflected. Often in the 
middle of the 2 Turcica a ſmall hole or two 
pierce as fay as the cellular ſubſtance of the 
bone: and fometimes at the ſides of this ella, 
one or moke ſmall holes penetrate into the 
ſphenoidal ſuſes. Theſe obſervations afford- 
ed ſome anatomiſts (a) an argument of weight: 
in their days in defence of Galen (o), who aſ- 
ſerted the deſcent of the pituita that way into 
the ſinuſes below. £4 YE e 
The ſirſt of the common holes is that unequal 
fiſſure at the ſide of the ſella Turcica, between 
the extreme point of the or petroſum and the 
ſpinous proceſs of the cuneiform bone. This 
hole only appears after the bones are boiled; 
for in a recent ſubjeCt its back- part is covered 
by a thin bony plate that lies over the internal 
carotid artery, and further forward it is filled 
c with a cartilaginous ligament, under which the 
F cartilaginous part of the Euſtacſian tube is 
placed : It was by this paſſage that the ancients 
believed the ſlimy matter was'conveyed from 
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| the emunctory of the brain, the: glandula pi- 
tuitaria, to the fauces.— The ſecond common / | 

1 hole is the large diſcontinuation of the exter- 

1 nal ſide of the orbit, left between the orbitar 

a- a Scr af F 3. proceſſes 

6. (a) Jac, Sylv. Calumniz ſecundz amolitio.—Laurent. 

at, Hiſt, anat. lib. 2. queſt. 11. 


(5) Galen, De uſu part. lib. 9. cap. 1. 
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proceſſes: of the cuneiform bone, the os max. 
illare, malæ, and paluti. In this large hole the 
fat for lubricating the globe of the eye and 
temporal muſcles is lodged, and branches of the 
ſuperior maxillary nerve, with ſmall arteries 
from the carotid and veins paſs.— The third 
hole is formed between the baſe of this bone 
and the root, of the orbitar procefs of the pa- 
late-bone of each ſide. Through this a branch 
of the external carotid artery, and of the ſe- 
cohd branch of the fifth pair of nerves, are 
allowed a paſſage to the noſtrils, and a return- 
ing vein accompanies them. Sometimes, how- 
ever, this hole is proper to the palate bone, be- 
1 ing entirely formed out of its ſubſtance. 
| Under the ſella Turcica, and ſome way far- 
ther forward, but within the ſubſtance of the 
| | fphenvid bone, are two finuſes, ſeparated: by a 
| bony plate. Each of them is lined with a 
| membrane, and opens into the upper and back- 
part of each noſtril by a round hole, which 
* is at their upper fore- part. This hole is not 
| formed only by the os ſphenoider, which has 
an aperture near as large as any tranſverſe 
ſection of the ſus, but alſo by the palate 
bones which are applied to the fore-part of 
| Hlieſe ſmuſer, and cloſe them up, that hole on- 
ly excepted; which was already mentioned. 
| Frequently the two foauſes are of unequal di- 
| _ menſions, and ſometimes there is only one 
large cavity, with an opening into one no- 
3 ſtril. 'Fheſe cavities are likewiſe ſaid (a) to 
| be extended ſometimes as far back as the great 
foramen of the occipital bone. In other ſub- 


J as 


(«) Albin. de offb. { 39. 
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jects they are not to be found, when the bone 
is compoſed of ; large cells (a). Some.(5) men- 
tion a cavity within the . 755 uſes ; 


* 


but it is ſmall.— The /phenoidal finuſes ſerve 
the ſame uſes as the frontal do. 

As this bone is extremely ragged and une- 
qual, ſo its ſubſtance is of very tent thick 
neſs, being in ſome places diaphanous ; in o- 
thers it is of a middle thickneſs, and its mid- 
dle back part ſurpaſſes the greateſt ſhare of the 
cranium in thickneſs. eee ee 
The os ſphenoides is joined by its wings, 
to the parietal bones above, to the ar frontis 
and ofſa malarum before, to the temporal bones 
behind: By the fore part of its body. and 
ſpinous proceſſes, to the frontal and ethmoid 
bones ;—by its back-part, behind the two ſinu- 
ſes, to the accipital, where it looks like a bone 
with the epiphyſes taken off, and, as was for- 
merly obſerved in the deſcription of the occi- 
pital bone, it cannot he ſeparated without vio- 
lence in adults ;-——to the palate bones, by 
the ends of the pterygoid proceſſes, and {till 
more by the fore-part of the internal plates of 
the pterygoid proceſſes, and of the ſinuſes ;—to 


the maxillary bones, by the fore part of the 


external pterygoid plates ;—to the vomer and 
naſal plate of the os ethmoides, by the pro- 
ceſſus azygos. All theſe conjunctions, except 
the laſt, which is a ſclindy leſis, are ſaid to be 
by the ſuture proper to this bone, though it is 
at fixſt ſight evident, 25 ſeveral other ſutures, 


4 


1 


(a) Veſal. lib. 1. cap. 6. 
( 14. ibid. 
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as the tranfoerſe, et hmoidal, Se. are confound- 
ed with it. 
We ſee now how this bone is joined to all 
the bones of the cranium, and to moſt of the 
upper jaw; and therefore obtained the name 
of the wedge like bone. 
I be uſes are ſo blended with the deſcription, 
as to leave nothing new to be added concerning 
them. 1 
The /þ henoidal bone i is almoſt compleat in a 

tus of nine months; only the great alæ ſe- 
parate after maceration from the body of the 
bone.— The proceſſus azygos is very large and 
hollow ;—the thin triangular proceſſes are not 
oſſified; the internal ſurface of the body is 
unequal and porous —the ſinuſes do not 
appear, 
Whoever is acquainted with each bone of the 
cranium, can, without difficulty, examine them 
as they ſtand united, ſo as to know the ſhapes, 
ſizes, diſtances, Se. of their ſeveral parts, 
and the forms, capacities, &c, of the cavities 
formed by them, which is of great uſe towards 
underſtanding the anatomy of the parts conti- 
guous to, contained within, or connected to 
them. Such a review is neceſſary, after con- 
ſidering each claſs of bones. Thus the orbits, 
noſtrils, mouth, face, head, ſpine, ?horax pelvis, 
trunk, extremities, andikeleton, ought likewiſe 
tobe examined. 

The FACE is the irregular pile of bones, 
com poſing the fore and under part of the head, 
which is divided, by authors, into the upper 
and lower maxille or Jaws, 


The 
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The ſuperior maxilla * is the common de- 
fo nation given to the upper immoveable ſhare 
of the face ; though, if we would follow, Cel- 
ſus (a), we ſliould apply the word maxilla to 
the lower jaw only, and the name mala 
to the upper jaw. In complaiſance to pre- 
vailing cuſtom, I ſhall, however, uſe the terms 
as now commonly employed. The ſhape 
of the ſuperior jaw cannot eaſily be expreſſed ;. 
nor is it neceſſary, provided the ſhape and ſi- 
tuation of all the bones which compoſe it are 
deſcribed. It is bounded above by the tranſverſe 
ſuture, behind by the fore part of the Sphenoid 
bone, and below by the moutÜn. 

The upper jaw conſiſts of ſix bones on n 
fide,” of a thirteenth bone which has no fel- 
low, placed in the middle, and of ſixteen 
teeth. The thirteen bones are, two eſſa naſi, 
two ofſa' unguis, ' two oſſa malarum, two ofſa 
naxillaria, two oſſa palati, two N a ſpongioſa 
inferiora, and the vomer. | 

The ofa naſi are placed at the upper part 
of the noſe ;——the %a unguis are at the in- 
ternal canthi of the | orbits ;—ofſa malarum 
form the prominence of the cheeks ;—»ſa+ 
maxillaria from the ſide of the noſe, with the 
whole lower and fore part of the upper jaw, 
and the greateſt ſhare: of the roof of the 
mouth; —oſſa palati are ſituated at the back- 
part of the palate, noſtrils, and orbit; . 
ſpongioſa are ſeen in the lower part of the na- 
res; — and the vomer * to * theſe two 
cavities. . . 4-454 x 


F 1 The 


* Eiaywy, 7. vog, mandibula. ; 
(a) Lib. 8. cap. 1. 
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The bones of the npper jaw are joined to 
the bones of the ſcull by the /chindylefes and 


futures already deſcribed as common to the 


crunium and face, and they are connected to 
each other by gompboſis and fifteen ſutures. 
The gomphoſis only is where the teeth are 
fixed in their fockets, and the ſchindylefic is 
only where the edges of the vomer are joined to 
other bones. . ett 
The futures are generally diſtinguiſhed by 
numbers, which have been differently applied; 
and therefore I join thoſe (a) who prefer the 
giving names to each, which may be eaſily 
contrived from their ſituation, or from the 
bones which they connect. _ 
The firſt is the anterior naſal s, which is 
ſtreight, and placed longitudinally in the mid- 
dle part of the noſe. 
The ſecond and third are the lateral nafal 7, 
which are at each ſide of the noſe, and almoſt 
parallel to the firſt ſuture. 
Each of the two lacrymal is almoſt fennicir- 
cular, and is placed round the larrymal groove. 
The fixth and feventh are the internal orbi- 
tar : each of which is extended obliquely from 
the middle of the lower fide of an orbit to the 
edge of its baſe, 
Thetwoexternal orbitars are continued, each 


from the end of the internal orbitar, to the 


under and fore - part of the cheek. 


I = 


'The 


(a) Vander Linden. Medicin. phyſiolog. cap. 13. art 2. & 
19.—Rolfinc. Anat. lib. 2. cap. 45.—Schenk. Schol. part. 5 
ult. part 2. cap. 5. 

* Naſalis recta. 

Tt Naſalis obliqua. 
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The tenth is the myſtachial, which reaches 
only from the lower part of the ſeptum narium 
to between the two middle dentes inciſores, . 

The langitudinal pglarte * future ſtretches 
from the middle of the foremoſt teeth through 
the middle of all the palate. © 

The tranſverſe polate one + runs acroſs the 
palate „ nearer the back than the fore part of 
it 


Each af the two palato maxillary is at the 
back-part of the fide of each noſtril. 
The fifteenth is the /pinovs, which is in the 
middle of the lower part of the noſtrils. This 
2 perhaps be rather thought a double /chin- 
elifis. „ 
he connection of the ea /pongiofe to the 
fide of each noitril, s ſo muc b a mem- 
brane in young ſubjects, by a ſort of haok and 
afterwards by concretion or union of ſubſtance 
in adults, that I did not know well how to 
rank it: But if any chuſes to call it a ſuture, 
the addition of two tranſverſe nafal ſutures 
may be made to thoſe above named. "rl 
heſe ſutures of the face (formerly called 
barmonig) have not ſuch conſpicuous indenta- 
tions as thoſe of the {cull have; the bones 
here not having ſubſtance enough for forming 
large indentations, and there being leſs — 
ſity ſor ſecurity againſt external injuries, or 
any internal protruding force, than in the cra- 
nium. Theſe ſutures often diſappear in old 
people, by the bones running into each other; 
which can do little prejudice, becauſe the pon 
1 Tip 


* Laquearis, palataria rea. 
J Arcvata, palatios poſtica. 
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cipal uſe of the bones being ſo numerous here, 
is to allow them to be RAR into a proper 
form. 
It is evident, from the manner of the con- 
junction of theſe bones, that they can have no 
motion , except in common with the cranium, 

The purpoſes which this pile of bones roms, 

will be ſhewn in the deſcription which I am to 
give of each of them. 
" OSSA NAS, ſo named from their fitu- 
ation at the root of the noſe, are each of an 
irregular oblong ſquare figure, being broadeſt 
at their lower end, narroweſt a little higher 
than their middle, and becoming ſomewhat 
larger at the top, where they are ragged and 
thickeſt, and have a curvature forwards, that 
their connection with the frontal bone might 
be ſtronger. Theſe bones are convex exter- 
nally, and thereby better reſiſt any violence 
from without; and they are concave internally, 
for enlarging the cavity of the noſe. 

The lower edge of theſe bones is unequal, 
and is ſtretched outwards and backwards, to 
join the cartilages of the noſtrils.— Their ante- 
rior ſide is thick, eſpecially above, and unequal, 
that their conjunction to each other might 
be ſtronger; and a ſmall riſing may be remarked 
on their inner edge, where they are ſuſtained 
by the /eptum narium.— Their poſterior ſide, 
at its upper half, has externally a depreſſion, 
where it is overlopped ſome way by the max- 
illary bones, while its lower half covers theſe 
bones: By which contrivance, they do not 
yield eaſily to preſſure — to their fore- part 
or ſides. 


A ſmall 
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A ſmall hole is frequently to be obſerved on 
their external ſurface, into which two, three, 
or four holes, which appear internally, termi- 
nate for the tranſmiſſion of ſmall veins ; ſome- 
times the holes go no further than the cancell; 
of the bones. 

The noſal bones are firm and ſolid, with 
very few cells or cancelli in them ; the thin 
ſubſtance of which they conſiſt not requiring 
much marrow. 

They are joined above to the frontal bone, 
by the middle of the tranſverſe ſuture ;—be- 
hind, to the maxillary bones, by the lateral na- 
ſal ſutures ; Below, to the cartilages of the 
noſe; — Before, to one another, by the ante- 
rior naſal ſuture internally „to the ſeptum 
narium. ö 

Theſe VION ſerve to cover ad defend the 
root of the noſe. 

In an infant the naſal bones are proportio- 
nally ſhorter, and leſs thick at their upper- part, 
than in an adult, but are otherwiſe compleat. 

O SSA UNGUTS, or LACRIMALIA, 
are ſo named, becauſe their figure and magni- 
tude are ſomething near to thoſe of a nail of 
one's finger, and becauſe the tears paſs upon 
them into the noſe. 

Their external ſurface is compoſed of two 
ſmooth concavities and a middle ridge. 
The depreſſion behind forms a ſmall ſhare of 
the orbit for the eye-ball to move on, and the 
one before is a deep perpendicular canal, or 
foſſa, larger above than below, containing part 
of the lacrymal ſac and duct. This is the part 


that ought to be pierced in the great opera- 
tion 
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tion for the fiſtula lacrymalit. This faſſa of 
the bone is cribriform, or has a great number 
of ſmall holes through it, that the filaments 
from the membrane which lines it, inſinuating 
themſelves into theſe holes, might prevent a 
ſeparation of the membrane, and ſecure the 
bone in its natural ſituation, + The ridge 
between theſe two cavities of the os wnguis, is 
the proper boundary of the orbit at its inter- 
nal cant us: and beyond which ſurgeons ſhould 
not proceed backwards in performing opera- 
tions here. The internal or poſteriar ſurface 
of this bone confifts of a furrow in the mid- 
dle of two eonvexities, | 
Ihe ſubſtance of the os ungui, is as thin as 
paper, and very brittle ; which is the reaſon 
that theſe bones are often wanting in ſkele» 
tons, and need little force to pierce them in li- 
ving ſubjects. 85 
Each of theſe bones is joined, above, to the 
frontal bone, by part of the tranſverſe ſuture; 
— behind, to the os planum of the et/moid 
bone by the ſame ſuture; before and below, 
to the axillary bone, by the lacrymal ſuture. 
internally, the ofa unguis cover ſome of the 
fonus ethmoigales ; nay, are really continuous 
with the bony lamellæ which make up the 
ſides of theſe cells; fo that they are as much 
part of the ethmeid bone as. the of/a plana. 
The unguiform bones compoſe the anterior 
internal parts of the orbits, lodge a ſhare of 
the 2 ſac and duct, and cover the et- 
moid cells. Their ſituation and tender ſub- 
ſtance make a raſh operator in danger of de- 
ſtroying a conſiderable ſhare of the organ of 
5 N b ſmelling, 
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ſwelkng, when he is perfo the operation 
of the Hula lacrymalis; ag — — theſe 
bones are hurt, they caſt off without much dif- 
ficulty, and conſequently the wound is ſoon 
cured, unleſs the patient labours under a gene- 
ral cacvet hrs, or there is 2 prediſpoſition in the 
bones to caries; in which caſe, a large train 
of bad ſymptoms follow, or, at ' beſt, the cure 
s tedious, 
. - heſe bones are fully formed in a new w born 
c 
OSS4 MALARUM * was the name given 
by Celſus, as was already remarked, to all the 
upper jaw ; but is now appropriated. to the pro- 
minent ſquare bones which form the =z 
en each ſide.— Before, their ſurface j is convex 
and ſmooth; backward, it is unequal and 


concave, for lodging part of the crolapbyie 
muſcles. 


The four angles of each of theſe bones have 
been reckoned procefles by ſome.— The one 
at the external Kites of the orbit, called the 
ſuperior orbitar proceſs, is the longeſt and thiek- 
eſt.— The ſecond terminates near the middle 
of the lower edge of the orbit in a ſharp point, 
and is named the inferior orbitar proceſs. . 
The third, placed near the lower part of the 
cheek, and thenee called maxi//ary, is the 
ſhorteſt, and neareſt to a right angle —— The 
fourth, which is called zygomatrc, becauſe it is 
extended backwards te the zygoma of the tem- 
poral bone, ends in a point, and has one fide 


* and the other * .—Between the 
to 


* Jugabia vel zygomatica, bypopia, ſubocularia. | 
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two orbitar angles there is a concave arch, 
which makes about a third of the external cir- 
cumference of the orbit, from which a fifth pro- 
ceſs is extended backwards within the orbit, to 
form near one third of that cavity; and hence 
it may be called the internal orbitar proceſs.— 
From the lower edge of each of the of/a mala- 
rum, Which is between the maxillary and zygo- 
matic proceſſes, the maſſeter muſcle take its o- 
rigin; and from the exteriorpart of the zygomatic 
proceſs, the muſculus diſtor tor oris riſes; in both 
which places the ſurface of the bone is rough. 
On the external ſurface of each cheek-bone, 
one or more {mall holes are commonly found, 
for the tranſmiſſion' of ſmall nerves or blood- 
veſſels from, and ſometimes into the orbit. 
On the internal ſurface are the holes for the 
paſſage of the nutritious veſſels of theſe bones; 
A notch on the outſide of the internal or- 
bitar proceſs of each of theſe bones aſſiſts to 
form the great ſlit common to this bone and 
to the ſphenoid, maxillary, and palate bones, 
The ſubſtance of theſe bones is, in propor- 
tion to their bulk, thick, hard, and ſolid, with 
ſome cancelli. | 
Each of the oſſa malarum is joined, by its 
ſuperior and internal orbitar proceſſes, to the 
os frontis, and to the orbitar proceſs of the 
ſphenoid bone, by the tranſverſe ſuture.— By 
the edge between the internal and inferior or- 
bitar proceſſes, to the maxillary bone, by the in- 
ternal orbitar ſuture.— By the ſide between the 
maxillary and inferior orbitar proceſs, again 
to the maxillary bone, by the external orbitar 
1 ſuture. 
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ſuture.— By the zygomatic proceſs, to the os 
temporum, by the zygomatic ſuture. 

The cheek bones are entire, and fully oſſi- 
fied in all their parts in infants. 

OSSA MAXILLARIA SUPERIORA, 
are the largeſt bones, and conſtitute the far 
greater part of the upper jaw, which has ap- 
propriated the name of maxillaria to them, 
'The figure of one of them, or of the two 
when joined, is fo irregular, that words can 
ſcarce glve an idea of it, 

The proceſſes of each os maxillare may be 
reckoned ſeven.ä— The rt is the long naſal 
one at its upper and fore-part, which is broad 
below, and turns ſmaller, asit riſes upwards, to 
make the ſide of the noſe.— At the root of 
this a tranſverſe ridge may be obſerved with- 
in the noſtrils, which ſupports the fore-part of 
the upper edge of the os ſpongioſum inferius.— 
The /econd is produced backwards andoutwards 
from the root of the naſal proceſs, to form the 
lower ſide of the orbit; and therefore may be 
called orbitar.— The edge of this orbitar pro- 
ceſs, and the ridge of the naſal one, which is 
continued from it, make a conſiderable portion 
of the external circumference of the orbit. 
From the proper orbitar proceſs, a very rough 
triangular ſurface is extended downwards and 
outwards, to be connected to the cheek- bone; 
and therefore may be called the malar proceſs, 
from the loweſt protuberant part of which 
ſome ſhare of the maſſeter muſcle takes its riſe. 
Behind the orbitar proceſs, a large tubero- 
ſity or bulge of the bone appears, which is e- 
ſteemed the fourth proceſs, —On the internal 

I 8 6 part 
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part of this we. often meet with a ridge, almoſt 
of the ſame height with that in the naſal pro- 
ceſs, which runs tranſverſely, and is covered by 
a ſimilar ridge of the palate bone, on which the 
back part of the upper edge of the o hong io- 
Jum inferius reſts. The convex back- part of 
this tuberoſity is rough for the origin of part 
of the external pterygoid muſcle (a), and more 
internally is ſcabrous, where the palate and 
ſphenoid bones are joined to it. That ſpon- 
gy protuberance * at the lower circumference 
of this bone, where the ſockets for the teeth 
are formed, is reckoned the fifth. The fxth 
is the horizontal plate, which forms the great- 
er part of the haſe of the noſtrils, and roof 
of the mouth ; its upper ſurface, which be- 
longs to the noſtrils, is very ſmooth, but the 
other below is arched and rough, for the ſtrong» 
er adheſion to the membrane of the mouth, 


which is ſtretched upon it, and in chewing, 


ſeparated The /eventh riſes like a ſpine from 
the inner edge of the laſt, and forms a ſmall 
part of the partition of the noſtrils, 
Ihe depreſſions in each maxillary bones are, 
1. A ſinuoſity behind the orbitar proceſs, made 
by the temporal muſcle, 2. A pit immediately 
before the ſame proceſs, where the origin of the 
muſculus eleuator labiorum communis, and eleva- 
tor labii ſuperioris, with a branch of the fifth 
pe of nerves, are lodged ſecurely. 3. The 
ollow arch of the-palate. 4. The ſemicircu- 
lar great notch, or entry to the lower part of 
| B the 
(a) Albin. de offib. & 79. 
e @arria. 8 


ſpeaking, Ec. of otherwiſe be liable to be 
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the noſtrils, betwixt the root of the naſal 
proceſs and ſpine of the palate-plate.— Be- 
low this, the fore-part of the bone is flatted, 
or ſametimes hollowed by the muſculus depreſ- 
for labii ſuperioris. 5. Sockets for the teeth : 
The number of theſe focketsare uncertain ; for 
the ſame number of teeth is not in all peo- 
ple, and the four backmoſt teeth of each fide. 
of each jaw vary greatly in their number of 
roots; and when the teeth of a living perſon 
fall out, or are taken away, the ſockets fill up 
with an offeous net-work, which becomes ſolid: 
afterwards.--6.Thelacrymal foſſa in the naſal pro- 
ceſs,which aſſiſts. the os unguts to form a paſſage 
for the lacrymal duct. This part of the bone 
forming this foſſa is ſo firm and ſtrong, that aſur- 
eon ſcarce can perforate it withthe ordinary in- 
83 for the iſtula lacrymalit, and therefore 
ought to avoid it in doing this operation 
Immediately on the outſide of this, there is a 
ſmall depreſſion, from which the inferior or. 
leſſer oblique muſcle of the eye has its origin (a), 
7. The canal on the upper part of the great tu- 
beroſity within the orbit, which is W agen 
pleat hole; in this a branch of the ſuperior max». 
illary nerve paſſes.- Beſides theſe the ſu- 
perior ſurface of the great bulge is concave, ta 
receive the under part of the eye.—Immediate- 
ly above the tranſverſe ridge in the naſal pro- 
ceſs, a ſmall hollow is farmed by the es ſpongio» 
ſum, In ſome ſubjeQs, the naſal proceſs 
has a ſmall round pit above the lacrymal dud, 
"2 7 where 


| + Bice, dN lg, alveoli, foſſ ulz, mortariola, f rena, 
Jocelli, eavæ, pralſepiola, loculaments, hy ; 
(a) Winſlow, Expoſition anatomique des os ſegs, G 296. 
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Where the little tendon or ligament of the 
orbicular muſcle of the eye lids is inſerted. Tt 
is this tendon, and not the tendon of the 
larger oblique muſcle of the eye, which there 
is ſome hazard of cutting in the operation of 
| the feftula lacrymalis. 

The holes of this bone are two proper and 
two common, which are always to be found, 
beſides ſeveral others, whoſe magnitude, nüm- 
ber, Sc. are uncertain, The firſt of the 
proper is the external orbitar, immediately be- 
low the orbit, by which the infra orbitar 
branch of the ſecond branch of the fifth pair of 
nerves, and a ſmall artery, come out, after 
having paſſed in the canal, at the bottom of 
the orbit, deſcribed numb, 7. of the depreſ- 
ſions.— This hole is often double, and that 
when the nerve has happened to ſplit before it 
has eſcaped from the bone,—The ſecond is the 
foramen ineiſiwum, juſt behind the fore-teeth 
which, at its under part, is one irregular hole 
common to both the maxillary bones when they 
are joined; but, as it aſcends, ſoon divides 
into two, three, or ſometimes more holes 
ſome of which open into each noſtril. Thro? 

them ſmall arteries and veins, arid a twig of 
the ſecond branch of the fifth pair of nerves 

aſs, and make a communication between, or 
join the lining coats of the noſe and mouth.— 
In ſome fubjects, Steng's duct may be traced 
ſome way on the ſide of theſe paſſages next to 
the noſe, and ſmall orifices may be obſerved 
opening into the mouth, 

The firſt common hole is that hich appears 
at the 1 inner r tide eb the e back part of the 7 K 


> 
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roſity and of the ſockets of the teeth, and is 
2 by a te La in this bone, and a correſ- 
ponding one in the os palati: through it a 
nerve, which is a branch of the ſecond branch 
of the fifth pair, runs to the palate The 
other common hole is the great ſlit in the out- 


ſide of the orbit deſcribed already, as the ſe⸗ 


cond common hole of the ſp We bone. : 

On the naſal proceſs —— holes may be ob- 
ſerved for the paſſage of veſſels to the ſub- 
ſtance of the HN ; and, at the back- part of 
each tuberoſity, ſeveral ' foraming are placed, 
for the tranſmiſſion of nerves to the cavity 
within: but theſe are uncertain- 

All the body of the maxillary bone is hollow, 
and leaves a large ſinus a- kin to the frontal and 


ſpbenoid, which is commonly, but unjuſtly, 
called antrum Highmorianum . When theos 


maxillare is ſingle or ſeparated from all the o- 


ther bones of a ſkeleton, its antrum appears to 


have a large aperture into the noſtrils ; but, 
in a recent ſubject, it is ſo covered at its back- 
part, by the palate bone: in the middle, by the 
os, ſpongioſum inferius; before, by a ſtrong 
membrane, that one or ſometimes two holes, 
ſcarce Jarger than a crow-quill, are only left at 
the upper part; which, after a ſhort winding 
progreſs, open into the. noſtrils between the 
two u ſpongisſa.—At the bottom of this ca- 


vity, we may often obſerve ſome protuberances, 


in which the ſmall points of the roots of the 
teeth are contained (a). — This cavern and 
the ſockets of the teeth are often divided by 


1 the 


* Genz. 
(2) Highmore, Diſquiſ. anat. lib. 3, part. 2. cap. 1. 
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the interpoſttion only of a very thin bony plate, 
which is liable to be eroded by acrid matter 
collected in the antrum, or to be broke in draw- 
bt a tooth (a). The fymptoms of a col- 
lection of matter here naturally lead us to the 
practice of pulling ont the teeth, and piercing 
through this: plate into the antrum, to procure 
an evacuation of the coſlected matter: by 
which conſiderable ſervice is frequently done (3). 
Ihe maxillary ſinufes have the ſame uſes as 
the frontal and ſphenoidal; and the ſituation 
of the ſinuſes is ſuch, that the liquor drilling 
from them, from the cells of the ethmoid and 
palate bones, and from the lacrymal duQs, 
may always moiſten all the parts of the mem- 
pbtane of the nares in the different ſituations 

which the head is in. 
Though the membranes which line the 
Frontal, ſplienoidal, and maxillary fmuſes, are 
continuations of the one which covers the 
' bones within the noſe; yet they are much 
thinner than it is, and have ſo much ſmaller 
veſſels, than the injection Which makes the 
membrane of the noſe red all over, fills only 
ſome few veſſels of the maxillary ſinuſes, and 
ſcarce is obſerved in the frontal and ſphenoidal, 
Are not the larger veſſels intended tor a\ more 
plentiful ſecretion of a viſcid hiquor to defend 
the membrane from the effects of the perfla- 
tus, which is conſtantly through the noſe ? Are 
not the membranes which have the ſmalleſt 
veſſels, ceteris paribus, the moſt ſenſible? Are 
1 5 | not 

(a) Highmore, ibid. Bed 

(. Cowper in Drake's anthropol. book 3, chap. 10,-- 

Medical Eflays and obſerv. vol. 5. art 30. aq 
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not many phenomena of fwelling, inflamma - 
tions of theſe parts, negrim, polypr, Or. de- 
pending on this ſtructure of cheſe membranes? 
The ſubſtance of the eu maxilaria is com · 
paQ and firm, except at the inferior proceſſes, 
in which he teeth are lodged, where it is very 
n 1 * 
The maxillury bones are joined above by the 
upper ends of their naſal proceſſes to the vs 


frontis, by the tranſverſe future ;—at the ſides 
of theſe proceſſes, to the Ma unguis, by the 


larrymal ſutures to the naſal bones by the 
lateral nafal ſutures — by their orbitar proceſ- 
ſes, to the ener bones, by the external arbitar 
ſutures ;——by the internal ſides of the internal 
orbitar proceſſes, to the ofa plana, by part of 
the etmoidal ſuture by the back part of 
the tuberoſities, to the palate bones, by the 
future pulato maxillares; by the poſterior 
edges of their palatine lamellæ, to the /a 
palati, by the tranſverſe palate ſuture; by 
their naſal ſpines, to the vomer, by the ſpi- 
nous ſuture; by their ſockets, to the teeth 
by gompſioſis; by the internal edge of the 
palate plate, to one another, by the longitudi- 
nal palate - ſuture; on the upper and fore- part 
of which a furrow 1s left for receiving the 
cartilage which forms the partition of the no- 
ſtrils between the fore-part of the noſtrils 
and mouth, to each other, by the my/tachial ſu- 
ture; ſotmetimes they are connected to the 
ofſa' ſpongioſa inferiora, by a plain concretion or 

union of ſubſtance. 5 
Theſe bones form the greater part of the 
noſe and of the roof of the mouth, and a 
5 conſiderable 
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conſiderable ſhare of the orbit. 'They contain 
ſixteen teeth, give riſe to muſcles, tranſmiſ- 
ſion to nerves, Cc. as mentioned in the de- 
ſcription of their ſeveral parts. 

In each of the maxillary bones of a new- 
born child, the external orbitar proceſs is hol- 
low with remarkable holes in it; there are 
five ſockets for the teeth, of which the two 
poſterior are very large, and, when divided by 
a ſecond croſs partition, make the number of 
ſockets ſix (a). The palate-plate is cribri- 
form about the middle. 
ſity is not formed. 


inſtead of the antrum, 


there is only an oblong depreſſion at the ſide of 


the noſtrils. 
OA PALAT1I are commonly deſcribed as 
two ſmall ſquare bones, at the back- part of the 


palate or roof of the mouth, though they are 


of much greater extent, being continued up 
the back- part of the noſtrils to the orbit (5). 
Each palate-bone may therefore be divided in- 
ta four parts, the palate ſquare bone, the pte- 
1ygoid proceſs, naſal lamella, and orbitar pro- 
ceſs. 

The ſquare bone is unequally concave, for 
_ enlarging both the mouth and cavity of the 
noſe. The upper part of its internal edge 
riſes in a ſpine, after the ſame manner as the 
palate-plate of the maxillary bone does, to be 
Joined with the vomer.———lts anterior edge 
is unequally ragged, for its firmer conneQtion 
| with 
Ungebav. de 


(a) Albin. Oſteogen. tab. 8. fig. 48. 
dentit. ſecund. jun. & 1. ; 

(5) Euſtach. tab. 47. fig. 1, 3, 6, 7, 8. Vidus Vi- 
dius, de Anat. lib. 2. cap. 2. explicat. tab. 6. fig. 19.— Win- 
flow Memoires de l'acad. des ſciences, 1720. 


The great tubero- 
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with the palate-proceſs of the os maxillare, 
The internal edge 1s thicker than the reſt, and 
of an equal ſurface, for its conjunction with 
its fellow of the other ſide. Behind, this 
bone is ſomewhat in form of a creſcent, and 
thick, for the firm connection of the velum pen- 
dulum palati; the internal point being produced 
backwards, to afford origin to the palato-ſtaphy- 
linus or azygos muſcle. This ſquare bone is 
well diſtinguiſhed from the pterygoid proceſs by 
a perpendicular fofſa, which, applied to ſuch 
another in the maxillary bone, forms a paſſage 
for the palatine branch of the fifth pair of 
nerves; and by another ſmall hole behind this, 
through which a twig of the ſame nerve paſſes. 
The pterygoid proceſs is ſomewhat triangular, 
having a broad baſe, and ending ſmaller above. 
The back-part of this proceſs has three foſſæ 
formed in it; the two lateral receive the ends 
of the two plates of the ſphenoid bone, that are 
commonly compared to a bat's wing; the mid- 
dle foſſa makes up a part of what is common 
called the foſſa pterygoidea; the fore fide of 
this palatine pterygoid proceſs is an irregular 
concave, where it receives the back part of the 
great tuberofity of the maxillary bone.—Fre- 
quently ſeveral ſmall holes may be obſerved in 
this triangular proceſs, particularly one near 
the middle of its baſe, which a little above 
communicates with the common and proper 
holes of this bone already taken notice of. 
The naſal lamella of this bone is extremely 
thin and brittle, and riſes upwards from the up- 
per ſide of the external edge of the ſquare- 
bone, and from the narrow extremity of the 
G | pier ygoid 
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. pter yoid proceſs ; where it is ſo weak, and, at 
the ſame time, ſo firmly fixed to the maxillary 
bone, as to be very liable to be broken in ſe- 
parating the bones. From the part where 
the plate riſes, it runs up broad on the inſide 
of the tuberoſity of the maxillary bone, to 
form a conſiderable ſhare of the ſides of the 
maxillary ſinus, and to cloſe up the ſpace be- 
tween the ſphenoid and the great bulge of the 
maxillary bone, where there would otherwiſe 
be a large flit opening into the noſtrils (a). 
From the middle internal fide of this thin 
plate, a crofs ridge placed on ſuch another of 
the maxillary bone is extended; on it, the 
back part of the os ſpongioſum inferius reſts.— 
Aleng the outſide of this plate, the perpendi- 
cular foſſa made by the palate nerve is obſerve- 

able. | | : 0 
At the upper part of this naſal plate, the 
late bone divides into two proceſſes, which 
* abs named orbitar ;—between which and 
the body of the /phenoid bone, that hole is 
formed, which I mentioned as the laſt of the 
holes common to the ſphenaid bone.—Some- 
times this hole is wholly formed in the os pa- 
lati, by a croſs plate going from the one orbi- 
tar proceſs to the other. A nerve, artery, and 
vein belonging to the noſtrils paſs here. — The 
anterior of the two orbitar proceſſes is the lar- 
geſt, and has its fore-part contiguous to the 
back-part of the maxillary ſinus, and its upper 
ſurface appears in the bottom of the orbit, be- 
hind the back part of the or maxi/lare and pla- 
1 num. 


4% Albin, de off. 5 88. 
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num. —AIt has cells behind reſembling thoſe of 


the ethmoid bone, to which it is contiguous; it 
is placed on the aperture of the ſinus ſplenoi- 
dalis ſo as to leave only a round hole at its up- 
per fore-part. The other part of the orbitar 
proceſs is extended along the internal fide of 
the upper back part of the maxillary tuberoſity, 
to the baſe of the /phenoid bone, between the 
root of the proceſſus azygos and' the pterygoid 
proceſs, —- Ip. 

The palate ſquare part of this palate-bone, 
and its pterygoid proceſs, are firm and ſtrong, 
with ſome cancelli; but the naſal plate and or- 
bitar proceſſes are very thin and brittle, 

The palate-bones are joined to the maxilla- 
ry, by the fore edge of the palate ſquare bone, 
by the tranſverſe palate ſuture : By their thin 
naſal plates, and part of their orbitar proceſſes, 
to the ſame bones, by the palato maxillares ſu- 
tures: —By their pterygoid proceſſes, and back- 
part of the naſal plates, to the ale veſpertilio- 
num, by the ſphenoid ſuture :—By the tranſ- 
verſe. ridges of the naſal plates, to the ofſa 
ſpongioſainferiora, by contact; hence frequent- 
ly there is an intimate union of the ſubſtance 
of theſe bones in old ſculls :!By the orbitar 
proceſſes, to the ofſa plana and cellula ethmoi-. 
dee, by the ethmoid ſuture : To the body 
of the ſphenoid bone, by the ſphencid ſuture; — 
By the internal edge of the ſqua e bones, to 
each other, by the longitudinal palate ſuture : 
and by their naſal ſpines, to the vomer, by the 
ſpinous ſuture. | : 

The palate-bones form part of the palate, 
noſtrils, orbits, and foſſe pterygoidæ, and 

| G 2 they 
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they cover part of the ſinus maxillares, ſobe- 
noidales, and ethmoidet. 

| Theſe bones are very complete in a new- 
born infant, the naſal plates being then thick- 
er and ſtronger than in adults; but the orbitar 
proceſſes have not the cells which appear in 
the bones of adults. 

When we are acquainted with the hiſtory of 
theſe bones, the reaſon is evident, why he 
eyes are {0 much affected in ulcers of the pa- 
late, as to be often attended with blindneſs, 
which frequently happens in an ill- managed 
lues venerea; or why, on the other hand, the 
palate ſuffers from an egylops (a). 

OSSA TURBINATA, or 5 inferiora, 
reſemble. the ſuperior ofſa ſpongioſa in ſhape 
and ſubſtance, but have their anterior and up- 
per edges contiguous to the tranſverſe ridges 
of the naſal proceſſes of the maxillary and pa- 
late bones —From their upper ſtreight edge, 
two ſmall proceſſes ſtand out: the poſterior, 
which is the broadeſt, deſcends to cover ſome of 
the antrum Highmorianum ; ; the anterior riſes 
up to join the 0s unguir, and to make part of 
the lacrymal duct. 

Below the ſpongy bones already mentioned, 
there are ſometimes two others, one in each 
noſtril, which ſeem to be a production of the 
ſides of the maxillary fins turned downwards 
(b). When this third ſort of ſpongy bones 1s 
found, the middle one of the three in each no- 
ſtril is the 8 and the loweſt is the wer 
e 


(a) Hoffman. in Ephemerid. German. cent. 1. and 2. 
obſerv. 135 
(b) Cowper in Drake's Anthropolog, book 3, chap. 10. 
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eſt.—Beſides all theſe, thereare often ſeveral 
other {mall bones ſtanding out into the noſtrils, 
that, from their ſhape, might alſo deſerve the 
name of turbinata, but are uncertain in their 
bulk, ſituation, and number (a). he 
The names of theſe bones ſufficiently de- 
clare their ſpongy ſubſtance, which has ne 
firm external plate covering 1t. 1 
They are joined to the oſſa maxillaria, pa- 
lati, and unguis in old ſubjeas, by a firm union 
of ſubſtance; and as this happens alſo frequent - 
ly in people of no great age, ſome (5) are of 
opinion, that they ſhould be eſteemed part of 
the plate bones; others (c) think, that ſince 
their upper edge is continued by a plate to a 
part of the os etbmoides, they ought to be eſ- 
teemed to be a part of this bone, 

Their uſe is, to ſtraiten the noſtrils, to af- 
ford a large ſurface for extending the organ 
of ſmelling, to cover part of the antra maxil- 
laria, and to aſſiſt in forming the under part of 
the lacrymal ducts, the orifices of which into 
the noſe are concealed by theſe bones. 

The ofſa turbinata are nearly complete in a 
new born infant, | 

 VOMER, or bone refembling a plough- 
ſhare, is the thirteenth of the upper jaw, with- 
out a fellow, forming the lower and back 
parts of the partition of the noſe (d). 

G 3 The 


Ca) Santorin. Obſervat. anatomic. cap. 8. 59. 
(6) Id. ibid. cap. 8. 9. 
(c) Hunauld. in Memoires de l'acad. des ſciences, 1730 


Cd) Columb. de re anat. lib. 1. cap. 8.—Fallop. Obſer vat 
anatom. 
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The figure of this bone is an irregular 
rhomboid.—Its ſides are flat and ſmooth —. 
Its poſterior edge appears in an oblique direc- 
tion at the back part of the - noſtrils. —— The 
upper one 1s firmly united to the baſe of the 
ſpbenoid bone, and to the naſal plate of the 
ethmoid ;, and, when it can be got ſeparated, is 
hollow, for receiving the proceſſus azygos of 
the ſpbenoid.— The anterior edge has a long 
furrow in it, where the middle cartilage of 
the noſe enters.—The lower edge is firmly 
united to the naſal ſpines of the maxillary and 
palate bones. Theſe edges of this bone 
are much thicker than its middle, which is as 
thin as the fineſt paper; by which, and the 
firm union or connection this bone has above 
and below, it can very ſeldom be ſeparated en- 
tire in adults : But, in a child, it is much more 
eaſily ſeparated entire, and its ſtructure is more 
diſtinctly ſeen ; wherefore I ſhall examine all 
its parts of ſuch a ſubject. 

Its fituation is not always perpendicular, but 
often inclined and bended to one fide, as well 
as the naſal plate of the ethmoid bone. 

The vomer is convex at its upper part, and 
then is ſtreight, as it is extended downwards 
and forwards where it is compoſed of two 
plates; the edges of which have a great number 
of ſmall proceſſes, diſpoſed ſomewhat like the 
teeth of a ſaw, but more irregularly, and ſe- 
ver hof them are reflected back. Between 
theſe plates a deep foſſa is left, which, ſo far 
as the top of the curvature, is wide, and has 
ſtrong ſides, for receiving the proceſſus azygos 

of the ſpbenoid bone, Beyond the arch for- 
. | ; wards, 
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wards, the a is narrower and ſhallower gra- 
dually to the point of the bone, receiving for 
ſome way the naſal lamella ethmoidea 3 which, 
after the offification is complete, is ſo cloſely 
united to the vomer by the little proceſſes pierc- 
ing into its ſubftance, as to prevent any ſepa- 
ration; on which account it has been eſteemed 
by ſome (a) a part of the ethmoid bone. The 
middle cartilage of the noſe fills up what re- 
mains of the %a at its fore-part. The 
poſterior edge of the vomer, which appears 
above the back part of the palate bones, is 
broader above ; but as it defcends forwards, 

becomes thinner, though it is ſtill ſolid and 
firm. The lower edge of this bone, which reſts 
on the naſal ſpine of the palate and maxilſary 
bones, has 4 little furrow on each ſide of a 
ſmall middle ridge, anſwering to the ſpines of 
the bones of different fides, and the mterſtice 
between them. This edge, and the upper one 
meet in the pointed fore-end of this bone. 

The body of the vomer has a ſmooth fur- 
face, and ſolid, but thin ſubſtance; and towards 
its ſides, where i it 15 thickeſt, ſome cancelli may 
be obſerved, when the bone is broken. 

It is joined above to the ſpbenoid and ethmaid 
bones, and to the middle cartilage of the noſe, 
by ſchindyleſis ;—below, to the maxillary and 
palate bones, by the /pinous ſuture, 

The vomer divides the noſtrils, enlarges the 
organ of ſmelling, by allowing place for ex- 
panding the membrane of the noſe on its 
tides, and fuſtains the palate plates of the max- 


84 illary 


(a) Lientaud, Eſſais anatomiques 1. ſect. ros ethmoids, 
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#1lary and palate bones, which otherwiſe might 
be in hazard of being preſſed into the noſtrils, 
while the vomer is ſecured from ſhuffling to one 
fide or other by the double ſchindylefis, by 
which it is joined to the bones above and 
below. | TOP 
Theſe then are all the bones which compoſe 
the upper jaw, except the teeth, which are 
ſo much a-kin to thoſe of the lower jaw, that 
I chuſe to make one deſcription ſerve for both, 
in which the differences obſervable in them 
ſhall be remarked, after the ſecond part of the 
face, the lower jaw, is examined; becauſe 
the ſtructure of the teeth cannot be well un- 
derſtood, until the caſe in which they are ſet 
is explained. | 
 MAXILL A INFERIOR\", the lower 
jaw conſiſts only of one moveable bone, and 
ſixteen teeth incaſed into it, 0s 
This bone, which is ſomewhat of the figure 
of the Greek letter u, is ſituated at the lower 
rt of the face, fo as its convex middle part 
is forwards, and its legs are ſtretched back. 
It is commonly divided into the chin, ſides, 
and proceſſes. —The chin is the middle fore- 
part, the extent of which to each ſide is mark- 
ed on the external ſurface by the holes obſer- 
vable there, and internally by the beginning of 
an oblique ridge.—Beyond theſe the ſides ap- 
pear, and are continued till the bone, by bend- 
ing upwards, begins to form the proceſſes. 
On the fore part of the chin, a tranſverſe 
ridge appears in the middle, on each fide of 
which 


- Tiv0;, 019ywy, mandibula, facies. \ 
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which the mu/culi quadrati, or depreſſores labii, 


 inferioris, and the /evatores labii inferioris, de- 
preſs the bone: and below theſe prints, a ſmall 
riſing may be obſerved, where the depreſſores 
commence.— On the back part of the chin, 
ſometimes three, always two, ſmall protube- 
rances appear in the middle. To the upper- 
moſt, when it is ſeen, the frenum of the 
tongue is connected. From the middle one, 
the muſculi geniogloſſi riſe : and from the low- 
eſt, the geniobyoidei have their origin. Below 
the laſt, we ſee two rough ſinuoſities formed 
by the digaſiric muſcles, 
At the lower and fore-part of the external 
ſurface of each ſide of the lower jaw, a ſmall 
eminence may be obſerved, where the depreſ-- 
for labiorum communis riſes, Near the upper 
edge of the ſide a ridge runs length ways, 
to which the under part of the muſculus bucci- 
nator is connected.—Internally, towards the 
upper edge of each ſide, another ridge appears, 
from which the mylohyoidei have their origin, 
and to which the internal membrane of the 
g 
In the upper edge of both chin and ſides 
are a great many deep pits or ſockets, for re · 
ceiving the roots of the teeth. The number 
and magnitude of theſe ſockets are various, be- 
cauſe of the different number, as well of the 
teeth themſelves, as of their roots, in diffe- 
rent people. Theſe ſockets in this lower jaw, 
as well as in the upper one, are leſs deep as old 
age comes on; when freed from the teeth by 
any means, they are ſome time after filled up 
with an oſſeous net work, which at laſt becomes 
8 J 
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entire ſolid, and as ſmooth as any other part 
of the bone; ſo that in a great many old jaws 
one cannot obſerve a veſtige of the ſockets: 
But then the jaw becomes leſs, and much nar- 
rower (a). Hence we may know why the chin 
and noſe of edentulous people are much near- 
er than before the teeth were loſt, while their 
lips either fall in towards the mouth, or ſtand 
prominent forwards.—W hen new teeth are 
protruded, new ſockets are formed /b).—The 
lower edge of the chin and ſides is ſmooth and 
equal, and is commonly called the be/e of the 
lower jaw.— The ends of the baſe, where the 
jaw turns upwards, are called its angles ; the 
exte nal ſurface of each of which has ſeveral 
inequalities upon it, where the maſſeter muſcle 
is inſerted; as the internal ſurface alſo has, 
where the pterygoideus internus is inſerted, and 
a ligament extended from the Hyloid proceſs of 
the temporal bone is fixed. 

The proceſſes are two on each ſide The 
anterior ſharp thin coronꝰid ones have the cro- 
tapbite muſcles inſerted into them. — The 
poſterior proceſſes or condyles * terminate in 
an oblong ſmooth head, ſupported by a cervix. 
'The heads whoſe greateſt length is tranſverſe, 
and whoſe convexity is turned forwards, are 
tipped with a cartilage, as the articulated 
parts of all other moved bones are. The fore- 
part of the root and neck of theſe condyloid pro- 
ceſſes are a little hollow and rough, where 
the external pterygoid muſcles are inſerted. 


The 


{a) Veſal. Anat. lib. 1. cap. 10. 
(5) Fallop. Obſervat. anat. 
* Articulatorii, 
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The holes of the lower jaw are two on 
each fide; one at the root of the proceſſes 
internally, where a large branch of the third 
branch of the fifth pair of nerves enters 
with an artery, and a vein returns, A 
ſmall ſharp proceſs frequently jutts out back= 
wards from the edge at the fore part of this 
hole, to which a ligament extended from the 
temporal bone is fixed (a), which faves the 
nerve and veſſels from being too much preſſed 
by the pterygoid muſcles. From the lower 
fide of this hole, either a ſmall ſuperficial 
canal or a furrow deſcends, where. a branch 
of the nerve is lodged, in its way to the my- 
lo-Hhyoideus muſcle and ſublingual gland (50. 
The other hole is external, at the confines of 
the chin, where beanclies of the nerve and: 
veſſels come out.— The canal betwixt theſe 
two holes 1s formed in the middle of the fub- 
ſtance of the bone, and is pierced by a great 
number of ſmall holes by which the- nerves 
and blood veſſels of the cancelli and teeth pals... 
This canal is continued alittle further than the 
external hole at the chin. On account of the 
veſſels and nerves in the lower jaw, frac- 
tures of it may be attended wtth dangerous 
fymptoms. 

The ſurface of the lower jaw is hard and 
firm, except at the ſpongy ſockets, where 
however it is ſtronger than the upper jaw. 
Its internal ſubſtance is cellular, without any. 
ſolid partition between the caticelli | in its mid- 
dle.—At the baſe, eſpecially of the chin, 

a where 


(a) Weitbrecht. Syndeſmolog. fig. 32. 1. 
(5) Palfyn. Anat. chirur, traite 5. chap. 6. 
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where this bone is moſt expoſed to injuries, the 
ſolid ſides of it are thick, compact, and hard. 
The lower jaw generally receives the roots 
of ſixteen teeth into its ſockets, by gomphoſis ; 
and its condyloid proceſſes, covered with carti- 
lage, are articulated with the temporal bones, 
in a manner that is not commonly deſcribed 
right : For, as was already mentioned in the 
. deſcription of the temporal bones, not only the 
fore part of the cavity between the zygomatic, 
auditory, and vaginal proceſſes, but alſo the 
adjoining tubercle at the root of the zygomatic 
proceſs of each os temporum is covered with 
a ſmooth cartilage, for this articulation.— 
Here alſo an intermediate moveable cartilage 
is placed, which being thin in the middle, 
and thick at the edges, 1s concave on both 
ſides; and is connected ſo firmly by ligaments 
to each condyle, as to follow the motions of 
the condy/e; and ſo looſely to the temporal 
bone, as readily to change its ſituation from 
the cavity to the tubercle, and to return again ; 
while the common ligament of the articulation 
affords ſpace enough for ſuch a change of 
place backwards and forwards ; but, like 
other ligaments of the joints by ginglimus, is 
ſtrong and ſhort at the ſides, to confine the 
lateral motions, | 
When therefore the teeth of both jaws 
coincide, the condyles are lodged ſecurely in 
the temporal cavities, but their motions to 
either ſide muſt be confined both by the firm- 
neſs of the ligaments, and the riſing brims 


which are on each ſide of the cavities, ——— 
When 
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When the jaw is brought directly forwards, 
the condyle and intermediate cartilages de- 
ſcend and advance forwards upon the tuber- 
cles—In this ſituation the lateral motions 
are a little more free than in the former one, 
from the want of riſing brims to ſtop the con- 
dyles.— When the fore teeth of the lower 
jaw are moved forwards, and to a fide, the 
condyle of the oppoſite ſide is either advanced 
from the cavity of the tubercle, while the 
condyle of the ſame ſide remains in the cavity; 
or if both condyles are on the tubercles, when 
the jaw is moved obliquely to a fide, the con- 
dyle of the ſide to which the motion is made 
flides back from the tubercle to the cavity. 
When the mouth 1s opened by the deſcent of 
the lower jaw, the fore part of it, where the de- 
preſſing muſcles are fixed, is drawn backwards, 
as well as downwards, while reſiſtance is made 
to the angles moving backwards by the ma/- 
ſeter and internal pterygoid muſcles, and, at the 
ſame time, the external pterygoid draw the 
condyles and their moveable cartilages for- 
wards; and therefore, when the mouth is open- 
ed, the condyles are carried forwards upon 
the tubercles, and the axis of motion of the 
bone is a little above its angles. But in this ſi- 
tuation there is leſs reſiſtance, than in any 
other, to the condy les luxating forwards; a diſ- 
eaſe which ſeldom happens, except when people 
are gaping too wide; and therefore the com- 
mon practice of nurſes, who ſupport the jaw of 


infants when they are yawning, is reaſonable.— 


— - 
- _ 0 —— —— 5 = 
OE IS ED nn oe A 
2 = 8 * _ 3 _—> 
l SY en ac a= I RISES. 


OF THE SKELEFON. 


In chewing there isa ſucceſſion of the motions 
above described (a). 

Here a general remark may be made, That 
wherever moveable cartilages are found in 
joints, either the articulated bones are of ſuch 
a figure, or ſo joined and fixed by their liga- 
ments, that little motion would be attowed 
without ſuch cartilages; or elſe ſome motions 
are neceſſary to the right aſe of the member, 
which the form of the articulation would not 
otherwiſe admit of. This wilt more fully ap- 
pear after the other joints with ſuch cartilages 
are deſcribed. 

In a child born to the full time, the lower 
Jaw is compoſed of two bones, connected by 
a thin cartilage in the middle of the chin, which 
gradually oſſifies, and the two bones intimate- 
ly unite.—In each of theſe bones there are 
five or fix ſockets for teeth as in the upper 
jaw. 

After J have thus. deſcribed the incaſement 
of the teeth, the inſertion of ſo many muſcles 
of the tongue, and of the es byoides, the con- 
nection of the membrane of the tongue to the 
maxillary bone, and the motions of this bone; 
it is eaſy to ſee, that the lower jaw muſt be a 
principal inſtrument in manducation, degluti- 
tion, and ſpeech. 

The TEETH are the hard white bodies 
placed in the ſockets of both jaws. Their 
number is generally ſixteen above, and as ma- 

: ny 


fa) For a more full account of this articulation, vid. E- 
dinburgh Medical eſſays and obſerv. vol. 1. art. 11. and 
vol. 3, art 13. -Memoires de l'acad. des ſciences, 1744. 
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ny below; though ſome 
other have fewer. 

The broad thick part of each tooth which 
appears without the ſocket, is the baſe or body“. 
Ihe ſmaller proceſſes funk into the maxil- 
læ, are the roots or fangs, which become gra- 
dually ſmaller towards the end fartheſt from 
the baſe, or are nearly conical, by which the 
ſurface of their ſides divides the preſſure made 
on the baſes, to prevent the ſoft parts, which 
are at the ſmall points of the ſockets, to be 
hurt by ſuch preſſure.— At the place where 
the baſe ends, and the roots begin, there is ge- 
nerally a fmall circular depreſſion, which ſome 
call the neck or collar. 

Without the gums the teeth are covered 
with no membrane, and they are faid to have 
no proper perioſteum within the ſockets; but 
that is ſupplied by the reflected membrane of 
the gums ; which, after a good injection, may 
be evidently ſeen in a young ſubject, with the 
veſſels from it penetrating into the ſubſtance 
of the teeth; and it may be diſcovered in any 
tooth recently pulled, by macerating it in wa- 
ter (a). The adheſion of this membrane to 
theſe roots is ſtrengthened by the ſmall furrows 
obſervable on them. 

Fach tooth is compoſed of its cortex, or 
enamel, and an internal bony ſubſtance. 'The 
cortex has no cavity or place for marrow; 
and is ſo ſolid and hard, t at ſaws or files can 
with difficulty make impreſſion on it. It is 
thickeſt upon the baſe, and gradually, as the 

r00ts 


people. have more; 


* Corona. 


(a) Cowper, Anatom, explicat. tab. 93. fig. 7. tit, E. 
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roots turn ſmaller, becomes thinner, but not 
proportionally to the difference oi the ſize of 
the baſe and roots. The fibres of this 
enamel are all perpendicular to the internal 
ſubſtance, and are ſtreight on the baſe, but 
at the ſides are arched with a convex part 
towards the roots (a); which makes the teeth 
reſiſt the compreſſion of any hard body be- 
tween the jaws, with leſs danger of breaking 
theſe fibres, than if they had been ſituated 
tranſverſely. 'The ſpongy ſockets in which the 
teeth are placed. likewiſe ſerve better to pre- 
vent ſuch an injury, than a more ſolid baſe - 
would: have done. —Notwithſtanding the 
great hardneſs of this cortex, it is waſted by 
manducation. Hence the ſharp edges of ſome 
teeth are blunted, and made broad, while the 
Tough ſurfaces of others are made ſmooth and 
flat, as people advance in life, 5 
The bony part of the teeth has its fibres 
running ſtreight according to the length of the 
teeth. When it is expoſed to the air, by the 
breaking or falling off of the hard cortex, it 
ſoon corrupts. And thence carious teeth are 
often all hollow within, when a very ſmall hole 
appears only externally. | 
The teeth have canals formed in their mid- 
dle, wherein their nerves and blood- veſſels are 
lodged; which they certainly need, being con- 
ſtantly waſted by the attrition they are ſubject- 
ed to in manducation, and for their further 
growth,. not only after they firſt appear, but 
even in adults; as. is evident when a tooth is 
T CV 


(.) Havers Oſteolog. nov. dif. 1. 


i 
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taken out: For then the oppoſite one becomes 
longer, and thoſe on each ſide of the empty 
ſocket turn broader; ſo that when the jaws 


are brought together, it is ſcarce obſervable 
where the tooth is wanting (a). EY 
The veſlels are eaſily traced ſo long as they 
are in the large canal, but can ſcarce be ob- 
ſerved in their diſtribution from that to the 
ſubſtance of the teeth of adults. Ruyſch (5) 
however affirms, that after injection he could 
trace the arteries into the hardeſt part of the 
teeth; and Leewenhoek (c) ſuſpected the fibres 
of the cortex to be veſſels. In children I have 
frequently injected the veſſels of the teeth as 
far as their baſe: And in ſuch as are not intirely 
oſſified, one can with a lucky inje&ion fill ſo 
many veſſels, as to make both the outſide and 
inſide of the cortical part appear perfectly red. 
— Ihis plentiful ſupply of veſſels muſt ex- 
poſe the teeth to the ſame diſorders that at- 
tack other vaſcular parts; and ſuch teeth as 
have the greateſt number of veſſels, muſt have 
the moſt numerous chances of being ſeized 
with theſe diſeaſes. | 
Every root of each tooth has ſuch a diſtin 
canal, with veſſels and nerves in it. Theſe 
canals in the teeth with more than one root, 
come nearer each other, as they approach the 
baſe of the tooth; and at laſt are only ſepa- 
rated by very thin plates, which being gene- 
rally incompleat, allow a communication of all 
| the 
(a) Ingraf. de tumor cap. 1. p. 24, 25, 26. 


(5) Theſaur. 10. num. 7. 
(e) Arcan. natur. continuat. epiſt, p. 3. 
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the canals; and frequently one common cavi- 
ty only appears within the bafe, in which a pul- 
2 ſubſtance compoſed of nerves and veſſels is 
| lodged. The condition therefore of the nerves 
here bears a ſtrong analogy to that of the cu- 
taneous nerves which ſerve for the ſenſation of 
touching, : | 

The entry of the canals for theſe veſſels is 
a {mall hole placed a little to a ſide of the ex- 
treme point of each root ; ſometimes, eſpeci- 
ally in old people, this hole is entirely cloſed 
up, and conſequently the nerves and blood- 
veſſels are deſtroyed (a). 

I !be teeth are ſeen for a conſiderable time 

in form of mucus contained in a mernbrane; 
afterwards a thin cortical plate, and ſome few 
oſſeous layers appear within the membrane, 
with a large cavity filled with mucus m the 
middle; and gradually this exterior ſhell turns 
thicker, the cavity decreafes, the quantity of 

mucus is leſſened, and this induration proceeds 
till all the body is formed; from which the 
Toots are afterwards produced. 

In young ſubjeQs, different ſlamina or rudi- 
ments of teeth are to be obſerved. Thoſe 
next the gums hinder ordinarily the deeper- 
ſeated ones from making their way out, while 
theſe prevent the former from ſending out 
roots, or from entering deep into the bony 
ſockets of the jaws; by which they come to 
be leſs fixed. . 
Children are ſeldom born with teeth; but at 
two years of age they have twenty; and 
their number does not increaſe till they are 
— 5 about 
(a) De la Hire Hiſtoire de Vacad, des ſciences, 1699. 
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about ſeven years old, when the teeth that firſt 
made their way through the gums are thruſt 
out by others that have been formed deeper in 
the jaw, and ſome more of the teeth begin to 
diſcover themſelves farther back in the mouth. 
About fourteen years of age, ſome more of 
the firſt crop are ſhed, and the number is in- 
creaſed. This ſhedding of the teeth is of 
good uſe; for if the firſt had remained, they 
would have ſtood at a great diſtance one from 
another; becauſe the teeth are too hard in 
their outer cruſt, to increaſe ſo faſt as the jaws 
do. Whereas both the ſecond layer, and the 
teeth that come out late, meeting, while they 
are ſoft, with a confiderable reſiſtance to their 
growth in length, from thoſe ſituated upon 
them, neceſſarily come out broad, and fit to 
make that cloſe guard to the mouth , which 
they now form. | TY 
The teeth are joined to the ſockets by gom- 
phoſis, and the gums contribute to fix them 
there; as is evident by the teeth falling out 
when the gums are any way deſtroyed, or 
made too ſpongy z as in the ſcurvy or ſaliva- 
tions : whence ſome (a) claſs this articulation 
with the /y/ſarcoſes. | 
The uſes of the teeth are to maſticate our 
aliment, and to aſſiſt us in the pronunciation 
of ſeveral letters. | 
Though the teeth ſo far agree in their ſtruc- 
ture, yet, becauſe of ſome things wherein they 
differ, they are generally divided into three 
claſſes, viz, inciſores, canini, and molares. 


The 


Þ+ ®paypoc. 
(a) Drake's Anthropolog. book 4. chap. 3.— 


A 
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The inciſores ® are the four fore-teeth in 
each jaw, receiving their name from their of- 
fice of cutting our aliment; for which they 
are excellently adapted, being each formed 
into a ſharp- cutting edge at their baſe, by their 
fore ſide turning inwards there, while they are 
ſloped down and hollowed behind ; fo that 
they have a form of wedges; and therefore 
their power of acting muſt be conſiderably in- 
creaſed. Seeing in the action of the inciſo- 
res, a perpendicular compreſſion is only neceſ- 
ſary, without any lateral motion, they are not 
ſo firmly fixed in their ſockets as the other 
teeth are, each having only one ſhort root, 
but that is broader from before backwards, 
than to either ſide, to have the greateſt ſtrength 
where it is expoſed to the ſtrongeſt force ap- 
plied to it (a). | 5 

The inciſores of the upper jaw, eſpecially 
the two middle ones t, are broader and longer 
generally than thoſe of the under jaw. 

In a new - born infant, the outer ſhell of the 
body of theſe teeth is only hardened, —After- 
wards, when the ſtamina of two ſets are form- 
ed, each has its own ſocket, thoſe neareſt to 
the edge of the gums being placed more for- 
ward, and the others are lodged farther back 
within the jaw- bones. 

Canini 


* TeAzoiu, Topixes, N dpte, ærintg, Topues;, vp 
doi, Seis, riſorii, quaterii, primi, primores, anteriores, 
acuti. 

T 'Oauioxcs. 

(a) Lettre ſur Voſteologie, aſcribed to Du Verney. 
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Canini o, from the reſemblance to dogs 
tuſks, are one on each ſide of the inciſores in 
each jaw. The two in the upper jaw are 
called eye-feeth, from the communication of 
nerves which is ſaid to be betwixt them and 
the eyes. The two in the lower jaw are 
named angular or wike teeth, becauſe they ſup- 
port the angles of the mouth. 

The canini are broader, longer, and ſtronger, 
than the inciſores. Their baſes are formed 
into a ſharp edge, as the inciſores are; only 
that the edge riſes into a point in the middle,—- 
Each of them has generally but one long root, 
tho? ſometimes they have two (a). The roots 
are crooked towards the end. The canini of 
the upper jaw are larger, longer, and with 
more crooked roots, than thoſe of the under 
jaw,—The form of their baſe is fit both for 
piercing and cutting, and the long crooked root 
of each makes it ſecure in the ſocket. 

The canini of a child are in much the fame 
condition as the _ are, 

The dentes molares, or grinders F, which 
have got their name b . they grind our 
food, are generally five in each fide of each 
Jaw ; in all twenty. eir baſes are broader, 
more ſcabrous, and with a thinner cortical ſub- 
ſtance, than the other teeth. They have alſo 
more roots, and as theſe roots generally diva- 
ricate from each other, the partitions of the 
ſockets between them bear a large ſhare of the 


great 
* Korres, riſorii, fractorii, collateries, columellares. 


(a) Fauchard, Chirurg ien dentiſte, chap 1. 


+ MuXitas,  yopPor, U YT, Operg jpeg, maxil- 
acre, menſales, clavales, buccarum. 
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great preſſure they ſuffer, and hinder it to ad 
on their points (a). 

The baſe of the firſt grinder has an edge 

nointed | in the middle, on its outſide, reſem. 
bling the canini; from which it ſlopes inwards 
till it riſes again into a point. It has gene. 
rally but one root, which ſometimes 1 is long 
and crooked at its point. 
The ſecond dens malaris has two points on 
its baſe, riſing near equally on its out and in- 
fide, ——-[t has two roots, either ſeparate or 
run together, but ſhorter than the root of the 
firſt.. Theſe two anterior grinders are much 
ſmaller than the three that are placed farther 
back in the mouth. 

The third and fourth are very broad in their 
baſes, with four or five points ſtanding out ; 
and they bave three or more roots. 

'The fifth, called commonly dens ſabientie e, * 
from its coming through the gums later than 
the other grinders, has four points on its baſe, 
which is not fo large as the baſe of the third 
and fourth, and its roots are leſs numerous. 

The incifores of the upper jaw, being broader 
than thoſe of the lower jaw, make the ſupe- 
rior grinders to be placed ſo much farther back 
than the lower ones, that when they are brought 
together, by ſhutting the mouth, the points of 
the grinders of the one jaw enter into the de- 
preſſions of the oppoſite grinders, and they are 
all equally applied to each other, notwithſtand- 
ing the inequality of their ſurface. 


'The 


(a ) Lettre ſur r oſteologie. 


7 Toppo 18 dipeg, xv pes, wn, ſenſus, intellectus, 
ſecotini, =tatem complentes, genuigi, moderatores. 
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The numerous roots of the dente, molare: 
prevent their looſening by the lateral preſſure 
they ſuffer in grinding ; and as the ſockets in 
the upper jaw are more ſpongy, and the teeth 
are more hable, by their ſituatian, to fall out 
(a), the grinders there have more numerous 
and more ſeparated roots that in the lower 
jaw (6). The number however of the roots 
of the teeth of both jaws is very uncertain 
ſometimes they are more, ſometimes fewer ; 
frequently ſeveral roots are joined together ; at 
other times they are all diſtin&t. The diſpoſi- 
tion of ſuch as are diſtinct is alſo various; for 
in ſome the roots ſtand out ſtreight, in others 
they ſeparate, and in others again they are 
crooked inward. When the roots are united, 
we can ſtill diſtinguiſh them, by remarking the 
number of ſmall holes at their points, which 
determine the number of roots each tooth 
ought to be reckoned to have. 

At the time of birth, only two dentes 
molares in each jaw have begun to offify, and 
that at little more than the baſe, which has ſe- 
veral ſharp points ſtanding out from it.— The 
temporaneous grinders are placed more direct- 
ly upon the internal ſet than the other two 
claſſes are; ſometimes there is a piece of the 
bone of the jaws between the two ſets; in 
other children, the two ſets have no bone inter- 
poſed between them. 

From what has been ſaid, the anſwers to the 
following queries may be given. 

Why 


Ca) Galen, de offib. cap. 4. 
(% Fauchard, Chirurg. dent. Chap. 1s 
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great preſſure they ſuffer, and hinder it to aQ 
on their points (a). 
The baſe of the firſt grinder has -an edge 
pointed | in the middle, on its outſide, reſem. 
bling the canini ; from which it ſlopes inwards 
till it riſes again into a point,lt has gene 
rally but one root, which ſometimes is long 
and crooked at its point. 

The ſecond dens malaris has two points on 
its baſe, riſing near equally on its out and in- 
ſide.— It has two roots, either ſeparate or 
run together, but ſhorter than the root of the 
firſt—— Theſe two anterior grinders are much 
ſmaller than the three that are placed farther 
back in the mouth. 

'The third and fourth are very broad in their 
baſes, with four or five points ſtanding out ; 
and they have three or more roots. 

'The fifth, called commonly dens ſabientie , * 
from its coming through the gums later than 
the other grinders, has four points on its baſe, 
which is not ſo large as the baſe of the third 
and fourth, and its roots are leſs numerous. 

The incifores of the upper jaw, being broader 

than thoſe of the lower jaw, make the ſupe- 

rior grinders to be placed ſa much farther back 

than the lower ones, that when they are brought 

together, by ſhutting the mouth, the points of 

the grinders of the one jaw enter into the de- 

preſſions of the oppoſite grinders, and they are 

all equally applied to each other, notwithſtand- 
ing the inequality of their ſurface. 


'The 


E (2 ) Lettre ſur r oſteologie. 


* Toppo ic dpte, xa vr pes, — ſenſus, intellectus, 
ſecotini, ætatem complentes, genuini, me moderatores. 
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The numerous roots of the dentes molare: 
prevent their looſening by the lateral preſſure 
they ſuffer in grinding; and as the ſockets in 
the upper jaw are more ſpongy, and the teeth 
are more liable, by their ſituation, to fall out 
(a), the grinders there have more numerous 
and more ſeparated roots that in the lower 
jaw (þ). The number however of the roots 
of the teeth of both jaws is very uncertain 


ſometimes they are more, ſometimes fewer ; 


frequently ſeveral roots are joined together ; at 
other times they are all diſtin, The diſpoſi- 
tion of ſuch as are diſtinct is alſo various; for 
in ſome the roots ſtand out ſtreight, in others 
they ſeparate, and in others again they are 
crooked inward. When the roots are united, 
we can ſtill diſtinguiſh them, by remarking the 
number of ſmall holes at their points, which 
determine the number of roots each tooth 
ought to be reckoned to have. 

At the time of birth, only two dentes 
molares in each jaw have begun to offify, and 
that at little more than the baſe, which has ſe- 
veral ſharp points ſtanding out from it.— The 
temporaneous grinders are placed more direct- 


ly upon the internal ſet than the other two 


claſſes are; ſometimes there is a piece of the 
bone of the jaws between the two ſets; in 


other children, the two ſets have no bone inter- 


poſed between them. 


From what has been ſaid, the anſwers to the 


following queries may be given. 
Why 


64) Galen, de oh. cap. 9. 
(5% Fauchard, Chirurg. dent. chap. 1. 
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Why are children ſubje& to ſalivation, is. 
ver, convulſion, vomiting, purging, Ec. when 
their teeth are breeding or cutting the gums ? 

Why in children do the dentes inciſe ores firſt 
cut the gums, the canini next, and molare: 
laſt ? 

Why do children ſhed their teeth? 

Wherefore have theſe temporaneous teeth ge- 
nerally no roots, or very ſmall ones? 

Why have theſe firſt teeth ſometimes roots, 
and that more frequently in teeth pulled by 
art than in thoſe which are ſhedded ys nature 
(a)? 

Why do theſe roots frequently come out- 
wards through the gums ? 

Whence come butter or buck teeth ? 

How do theſe teeth ſometimes go into the 
natural row with the others, after pulling a rot- 
ten tooth near them ? 

How have ſome people got two rows of teeth 
in one or both jaws (5)? 

Why do the teeth of old people looſen, and 
then drop out entire ? 

Whence ariſe the new ſets of teeth which 
ſeveral old people obtain (c) ? 

Why are not the gums of toothleſs old peo- 
ple torn by the hard ſockets in chewing ? 

Why are the teeth inſenſible when ſlightly 
filed or raſped? 

How come they to be ſenſible. of heat or 

cold, to be ſet on edge by acids, or to gore 
| an 


(a) Fauchard. Chirurgien dentiſte. p. 5. 
(6) Blaſ. Comment. ad Veſling. Syntagm. cap. 1. 3. 
(c.) Hoffman. in Van. Hora. microcoſm. p. 38. 
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an * ſenſation when gritty or ſandy ſub- 
ſtances are rubbed between them ? 

Why does a perſon who has a pained tooth 
imagine it longer than any other ? 

What is the reaſon of ſome perſons dying 
convulſed, upon raſping or filing down an over 
grown tooth (a)? 

How do the teeth break and moulder away 
without any pain in ſome prope and not in 
others? 

What parts are affected in the tooth-ach? 
What are the cauſes of the tooth- ach? 
May worms be reckoned among theſe 
cauſes (6b) ? 

Why are the dentes molares moſt ſubje& to 
that diſeaſe ? 

In what different manners ought the ſeveral 
claſſes of teeth to be extracted when ſuch an 
operation is neceſſary ? 

Whence proceeds the violent obſtinate he- 
morrhagy which ſometimes attends the draw- 
ing of teeth (c)? 

Why is it more difficult and dangerous to 
draw the eye teeth than any other ? 

What makes it impoſſible frequently to 
draw grinders without bringing away part of the 
jaw bone with them, or breaking the fangs ? 


„ Why 


(a) Bartholin. Anat. reformat. lib. 4. cap. 12. 

(b) Jacob. in Act. Hafn. vol. 8. obſ. 107,—Pechlin. Ob- 
ſerv. medic. lib. 2. obſ. 36.—Bartholin. Hiſt. medic. cent. 4. 
hiſt. 96. 

(c) Pare. livre 6. chap. 2. Rolfinc. lib. 2. cap. 27. 
& 30. Moebii E medicin. cap. 9.—Ephe- 
merid. German. dec. 1. ann, 3. obſ. 319,-Fauchard, 
Chirurg. dentiſte, tom. * ** 23. obſerv. 
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| Why do teeth ſoon replaced after being ex- 
tracted, become again fixed in the ſockets (a) 
According to the diviſion made of the ſkele- 
ton, we ſhould now proceed to the deſcription 
of the trunk of the body. But muſt firſt con- 
ſider a bone, which cannot well be ſaid to belong 
to either the head or the trunk; nor is it im- 
mediately joined to any other, and therefore is 
very ſeldom preſerved with ſkeletons. How] . 
ever, it is generally deſcribed by authors after 
the bones of the face: In obedience therefore 
to the prevailing method, I ſhall next examine 
the ſtructure of 
The OS HYOIDES'*, which is ſituated 
horizontally between the root of the tongue 
and the larynx. It is properly enough named 
hyoides, from the reſemblance it bears to the 
Greek letter v, and may, for a clearer demon- 
ſtration of its ſtructure, be diſtinguiſhed into 
its body, cornua, and appendices, 

The body is the middle broad part, convex 
before, and hollow behind.——<--The convex 
fore-part is divided into two, by a ridge, in- 
to the middle of which the mylo-byoidei, and 
into the ſides the ſylo-hyoidei, muſcles are in- 
ſerted.— Above the ridge, the bone is horizon- 
tal, but pitted in the middle by the inſer- 
tion of the two genio-Hhyoidei muſcles, and 
a little hollowed more laterally by the baſto- 
gloſſi>=Below the ridge, it is convex, 5 a 

| | ittie - 


Ca) De la Motte Chirurgie, tom. 1. chap. 4. obſ. 2.—— 
Fauchard, Chirurgien dentiſte, tom. 1. Chap. 29. 
* Hyplyloides Larnbdoides, Twpizcz'Ty, pe oy 05 
1 os linguæ, os morſus Adami, aſſeſſor, os laude, 
icorne. 
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little flatted in the middle by the ſterno byoidei, 
and pitted more externally by the coraco-byoi- 
d:i,—The concavity behind faces backwards 
and downwards to receive the thyroid cartilage, 
when the larynx and the os hyaides are pulled 
towards each other by the action of the ferns- 
hyoidej and hyotbyroidei muſcles; and to its up- 
per edge, the ligamentous membranes of the 
e tongue, and thyroid cartilage, are 

xed. whe e | 3 

The cornua of the * os hyoides are ſtretched 
backwards from each ſide of its body, where 
often a ſmall furrow points out the former ſe- 
paration; for in young ſubjects, the body and 
cornua are not one continued ſubſtance, as they 
come afterwards to be in adults.— Theſe cor- 
nua are not always ſtreight, nor of equal 
length; their two plain fartaces ſtand obliquely 
ſloping from above outwards and downwards. 
Into the external, the cerato gloſſus is in- 
ſerted aboye, and the thyro-byoideus muſcle be- 
low” ;. and to the one behind , the ligamentous 


membrane of the tongue and /arynx adheres, 


Each of the carnua becomes gradually ſmaller, 
as it is extended from the bale ; but ends in 2 
round tubercle, from which a moveable car- 
tilage ſtands out, which is connected to the up- 
per proceſs of the cartilago tbyroidea. 

Where the body of the os hyordes joins on 
each fide with its cornua, a ſmall ſtyliform 
proceſs called appendix , riſes upwards and 
backwards, into which the muſculi fylo-hyoidei 
alteri, and part of the 8" muſcles are fix- 

2 ed. 


® Crura, latera inferiora. | 
F Crura ſuperiora, lateia ſuperiors, oſſa graniformia. 
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ed. From each aK them a Fan is ſome- 
tunes extended to the /{ylo;d proceſſes of the 
temporal bones, to keep the os byoides from 
being drawn too much forwards or downwards. 
The part of this ligament next to theſe pro- 
ceſſes ſometimes forms into & everal cartilages, 
which afterwards offify in old people. _Ruyſch 
(a) ſays that he has ſeen this offification con- 
tinued as far up as the ſtyloid proceſſes, which 
were therefore joined to the os ans by an- 
ch lofts. 

"The blo of the os hyoides is cellular, 
but covered with a firm external plate, which 
is of ſufficient, ſtrength to bear the actions of 
ſo many muſcles as are inſerted 1 into it. 

It is not articulated with any bone of the 
body, except, by means of the muſcles and li- 
gaments mentioned. 

The uſe of the os hyordes, is to ſerve as a 
ſolid lever for the muſcles to act with, in raiſ- 
ing or depreſſing the tongue and larynx, or 
in enlarging and en the capacity of 
the Fauces. 

At birth, this bone is in a cartilaginous ſtate; 
excepting a ſmall point of bone in the middle 
of its body, and in each of the cornua.— 
The appendices frequently remain cartilaginous 


ars. 
many years. 
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(a) Adverſ. anat. dec. 3. 99 
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OF. THE TRUNK. 


\HE TRUNK conſiſts of the ſpine pelir 
and thorax, + 

he SPINE * is the 1050 nile af Bonet en- 
tended from the condyles of the occiput to the 
end of the rump. It ſomewhat reſembles two 
unequal pyramids joined in a common baſe. It 
is not, however, ſtreight; for its upper part 
being drawn backwards by ſtrong muſcles, it 
gradually advancesforwards, to ſupport the &- 
ſephagus, veſſels of the head, Ec. Then it turns 
backwards, to make place enough for the heart 
and lungs. It is next bended forwards, to ſup- 
port the viſcera of the abdomen. It afterwards 
turns backwards, for the enlargement of the 
pelvis, And, laſtly, itis reflected forwards, for 


R the loweſt great gut. 
Pp 


The ſpine is commonly divided into trueand 
falſe vertebre; the former conſtituting the long 
upper pyramid, which has its baſe below, 
while the falſe vertebre make the ſhorter lower 
pyramid, whoſe baſe is above. 

The TRUE VERTEBRE + are thetwen- 
ty four upper bones of the pine, on which the 
ſeveral motions of the trunk of our bodies are 
performed; from which uſe "ney have juſtly 
got their name. 

Each of theſe dete is compoſed of its 
body and proceſſes. 


H 3 The 


P "Paxic v & xarIa, * obpyt, c, tergum, 
hominis carina. 


＋ Trpocens, spöcpiyyis, ſpondyli, oſſa erbiculatn off 
rertebrata, verticula. x 4 | 
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The body is the thick fpongy fore part, 
which is convex before, concave backwards, 
horizontal and plain in moſt of them above and 
below. Numerous ſmall holes, eſpecially 
on the fore and back part of their ſurface, give 
paſſage to their veſſels, and allow the liga- 
ments to enter their ſubſtance.— The edges 
of the body of each vertebra are covered, eſ- 
pecially at the fore-part, with a ring of bone 
firmer and more ſolid than the ſubſtance of the 
body any where elſe, Theſe rings ſeem to be 
joined to the vertebræ in the form of epiphy- 
ſes, but are alledged by ſome (4) to be the li- 
gaments oſſified. They are of great uſe in 
preventing the ſpongy bodies from being bro- 
ken in the motions of the trunk, 
Between the bodies of each two adjoining 
vertebre, a ſubſtance between the nature of 
nt and cartilage is interpoſed; Which 
ſeems to conſiſt of concentrical curve fibres, 
_ when it is cut horizontally 3 but when it is di- 
vided perpendicularly, the fibres appear ob- 
lique and decuſſating each other (%. - The 
euter part of the intervertebral ligaments is the 
moſt folid and hard; and they gradually be- 
come ſofter till they are almoſt in the form of a 
glairy liquor in the center; and therefore 
theſe ſubſtances were not improperly called 
mucous ligaments by the ancients (c), The 
external fibrous part of each is capable of being 
greatly extended, and of being compreſſed into 

a very 


(a) Fallop. Obſervat. anatom. 5 PE 
. (3) Blancard, Anat. reform. cap. 31.--Weitbrecht, Syndeſ- 
molog. ſect. 4. 15. 1 | | 
c) Galen, de ulu part. lib. 12, cap. 16. 
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a very ſmall ſpace, while the middle flaid 
part is incompreſſible, or nearly ſo; and the 
parts of this ligament between the circumfe- 
rence and center approach in their properties 
to either, in proportion to their more ſolid or 
more fluid texture, ''The middle point is 
therefore a fulcrum, or pivot, on which the 
motion of a ball and ſocket may be made, with 
ſuch a gradual yielding of the ſubſtance of the 
ligament, in which ever direction our ſpines 
are moved, as ſaves the body from violent 
ſhocks, and their dangerous conſequences (c. 
his ligamento-cartilaginous ſubſtance is 
firmly fixed to the horizontal ſurfaces of the 
bodies of the vertebræ, to connect them, in 
which it is aſſiſted by a ſtrong membranous li- 
gament, which lines all their concave ſurface, 
and by a ſtill ſtronger ligament that covers all 
their anterior convex ſurface, 2 
We may lay it down as a general rule, not- 
withſtanding ſome exceptions, That the bodies 
of the ver tebræ are ſmaller, and more ſolid a- 
bove, but as they deſcend, they appear larger 
and more ſpongy; and that the cartilages be- 
tween them are thick, and the ſurrounding 
_ ligaments ſtrong in proportion to the largeneſs 
of the vertebræ, and to the quantity of motion 
they perform: by which diſpoſition, the great- 
er weight is ſupported on the broadeſt beſt ſe- 
cured baſe, and the middle of our body is al- 

lowed a large and ſecure motion. | 
From each fide of the body of each verte- 
bra, a bony bridge is produced backwards, and 
to a fide; from the poſterior end of which,one 
H 4 ſlanting 


(c) Medical eſſays and obſerv. vol. 5. art. 28. | 
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ſlanting proceſs riſes and another deſcends ; the 
ſmouth, and what is generally the flatteſt ſide 
of each of theſe four proceſſes, which are called 
the oblique , is covered with a ſmooth carti- 
lage; and the two lower ones of each vertebra 
are fitted to, and articulated with the two upper 
or aſcending oblique proceſſes of the vertebra 
below, having their articular ligaments fixed in- 
to the rough line round their edges, 

From between the oblique proceſſes of each 
ſide the vertebra is ſtretched out laterally in. 
to a proceſs that is named tranſver ſe, 

From the back part of the roots of the two 
oblique, and of the tranſverſe proceſs of each 
ſide, a broad oblique bony plate is extended 
backwards, where theſe meet, the ſeventh pro- 
ceſs of the vertebræ takes its riſe, and ſtands. 
out backwards : 'This being generally ſharp 
pointed and narrow edged, has therefore been 
called /pinal proceſs ; from which this whole 
chain of bones has got its name, 

Beſides the common ligament which lines 
all the internal ſurface of the ſpinal proceſſes, as 
well as of the bodies, there are particular li- 
gaments that connect the bony bridges and pro- 
ceſſes of the contiguous vertebre together, 

The ſubſtance of the proceſles is conſidera- 
bly ſtronger and firmer, and has a thicker exter- 
nal plate than the bodies of the vertebræ have. 

The ſeven proceſſes form a concavity at 
their fore-part, which, joined to the one at 
the back part of the bodies, makes a great hole, 
and the holes of all the vertebre form 8 

— large 


®# Articu, latorii. minimi. 
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large conduit “, for containing the. ſpinal mar- 
row, ——ln the upper and lower edge of each 
lateral bridge, there is, a notch. Theſe are ſo 
adapted to each other in the contiguous verte- 
bre, as to form a round hole in each ſide be- 
tween each two vertebræ, through which t he 
nerves that proceed from the 2 marrow 
and its blood veſſels paſs. | 

The articulations then of theſe true 1 
are plainly double; for their bodies are joined 
by the intervening cartilage above deſcribed, 
and their oblique proceſſes being tipped with 
cartilages, are ſo connected by their ligaments, 
as to allow a ſmall degree of motion to all 
ſides. Hence it is evident, that their center 
of motion is altered in different poſitions of 
the trunk: For when we bow forwards, the 
upper moved part bears entirely on the bodies 
of the vertebre : If we bend back, the oblique 
proceſſes ſupport the weight: If we recline to 
one ſide, we reſt upon the oblique proceſſes of 
that ſide and part of the bodies: If we ſtand 
ere, all the 4:6 and oblique proceſſes have 
their ſhare in our ſupport. 

Hence it follows, I. That becauſe the joints 
of which the ſpine is compoſed are ſo nume- 
rous, the ſpinal marrow, nerves, blood veſſels, 
Ge. are not liable to ſuch compreſſion and o- 
ver- ſtretching in the motion of the trunk of 
the body, as they would otherwiſe be, ſince 
ſeveral vertebræ muſt be concerned in every 
motion of the ſpine; and therefore a very 
ſmall curvature is made at the conjunction of 


H 5 any 


* lege ovprys, owyry, Canalis, 


ss or THE SxELETOx 


any two vertebræ (a). 2. That an erect poſture 
is the ſureſt and firmeſt, becauſe the ſuf face of 
contact of the fulcra is largeſt, and the weight 
is moſt perpendicular to them (5). 3. That the 
muſcles which move the ſpine act with great- 
er force in bringing the trunk to an erect poſ- 
ture, than in drawing it to any other: for in 
bending forwards, backwards, or to a ſide, the 
muſcles which perform any of theſe actions 
are nearer the center of motion; conſequently 
the lever with which they act is ſhorter, than 
when the center of motion is on the pare of 
the vertebræ, oppoſite to that where theſe muſ- 
cles are inſerted; which is the caſe in raifing 
the trunk. This is extremely neceſſary; ſince 
in the deflections of the ſpine from a perpen- 
dicular bearing, the weight of the body for 
inclines it which way we deſign; whereas, in 
raifing us ere, this great weight muſt be 
more than counteracted. 4. In calculating the 
force exerted by the muſcles which move the 
ſpine, we ſhould always make allowance for 
the action of the cartilages between the ver- 
tebræ, which, in every motion from an erect 
poſture, muſt be ſtretched on one ſide, and 
compreſſed on the other, to both which they 
reſiſt; whereas, in raiſing the trunk, theſe 
cartilages aſſiſt by their ſpringy force (c). 5. 
We are hence naturally led into the reaſon of 
our heighth of ſtature increaſing in the morn- 


ing, 


(a) Galen de uſu part. lib, 12. cap. 12. 

(5) Paaw de offib. part. 2. cap. 2. | 

(c) Borelli, de motu animal. pars 1. ſchol. ad propoſ. 58. 
Parent, Hiſtoire de l'acad. des ſciences, 1702. 
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ing, and diminiſhing at night (a): for the in- 


termediate cartilages of the vertebræ being, 


preſſed all day long by the weight of our bo- 
dy, become more compact and thin in the 
evening; but when they are relieved from this 
preſſure in the night, they again expand them- 
ſelves to their former thickneſs; and ſeeing 
the bulk of any part muſt vary according to 
the different diſtenſion or repletion of the veſ- 
ſels compoſing it, we may underſtand how we 
become taller after 3 plentiful meal, and de- 


creaſe after faſting or evacuations (50%. 6. 
From the different articulations of the bodies, 


and oblique proceſſes of the vertebræ, and the 
different ſtrength of the ligaments, it is plain, 
that they are formed ſo as to allow much larger 
motion forwards than backwards: this laſt be- 
ing of much leſs uſe, and might be dangerous, 
by overſtretching the large blood-veſlels that 


are contiguous to the bodies of the vertebræ 


(c). 7. The intervertebral cartilages ſhrivel- 


ling as they become more ſolid by age, is the 


cauſe why old people generally bow forwards, 


and cannot raiſe their bodies to ſuch an erect. 


poſture as they had in their youth, W 
The true vertebræ ſerve to give us an erect 
poſture; to allow ſufficient and ſecure motion 
to the head, neck, and trunk of the body, and 
to ſupport and defend the bowels, and other 
ſoft parts. Fs 
At the ordinary time of birth, each verte- 
bra conſiſts of three bony pieces, connected by 
cartilages; 

(a) Waſſe Philoſoph. tranſact. numb. 383. art. 1. 


(5) Abbe Fontenu Hiſtoire de I acad. des ſciences, 1726. 
(c) Galen. de uſu part, lib, 1, cap. 16. 
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any two vertebræ (a). 2. That an erect poſture 
is the ſureſt and firmeſt, becauſe the ſufface of 
contact of the fulbra is largeſt, and the weight 
is moſt perpendicular to them (5). 3. That the 
muſcles which move the ſpine act with great- 
er force in bringing the trunk to an erect poſ- 
ture, than in drawing it to any other: for in 
bending forwards, backwards, or to a ſide, the 
muſcles which perform any of theſe actions 
are nearer the center of motion ; conſequently 
the lever with which they act is ſhorter, than 
when the center of motion is on the part of 
the vertebræ, oppoſite to that where thet: muſ- 
cles are inſerted; which is the caſe in raifing 
the trunk. This is extremely neceſſary ; fince 
in the defleQtions of the ſpine from a perpen- 
dicular bearing, the weight of the body bn 
inclines it which way we deſign; whereas, in 
raifing us ere, this — weight muſt be 
more than counteracted. 4. In calculating the 
force exerted by the muſcles which move the 
ſpine, we ſhould always make allowance for 
the action of the cartilages between the ver- 
tebre, which, in every motion from an erect 
poſture, muſt be ſtretched on one fide, and 
compreſſed on the other, to both which they 
reſiſt; whereas, in raiſing the trunk, theſe 
cartilages aſſiſt by their ſpringy force (c). 5. 
We are hence naturally led into the reaſon of 
our heighth of ſtature increaſing in the morn- 


ing, 


(a) Galen de uſu part. lib. 12. cap. 12. 

(5) Paaw de offib. part. 2. cap. 2. | 

(c) Borelli, de motu animal. pars 1. ſchol. ad propoſ. 58. 
Parent, Hiſtoire de I'acad. des ſciences, 1702. 
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ing, and diminiſhing at night (a): for the in- 
termediate cartilages of the vertebræ being 
preſſed all day long by the weight of our bo- 
dy, become more compact and thin in the 
evening; but when they are relieved from this 
preſſure in the night, they again expand them- 
ſelves to their former thickneſs; and ſeeing 
the bulk of any part muſt vary according to 
the different diſtenſion or repletion of the veſ- 
ſels compoſing it, we may underſtand how we 
become taller after 3 plentiful meal, and de- 
creaſe after faſting or evacuations (5%. 6. 
From the different articulations of the bodies, 
and oblique proceſſes of the vertebre, and the 
different ſtrength of the ligaments, it is plain, 
that they are formed ſo as to allow much larger 
motion forwards than backwards : this laſt be- 
ing of much leſs uſe, and might be dangerous, 
by overſtretching the large blood-veſlels that 
are contiguous to the bodies of the vertebre 
(c). 7. The intervertebral cartilages ſhrivel- 
ling as they become more ſolid by age, is the 
cauſe why old people generally bow forwards, 
and cannot raiſe their bodies to ſuch an erect 
poſture as they had in their youth, 3 
The true vertebræ ſerve to give us an erect 
poſture; to allow ſufficient and ſecure motion 
to the head, neck, and trunk of the body, and 
to ſupport and defend the bowels, and other 
ſoft parts. ut 
At the ordinary time of birth, each verte- 
bra conſiſts of three bony pieces, connected by 
| cCartilages; 

(a) Waſſe Philoſoph. tranſact. numb. 383. art 1. 


(5) Abbe Fontenu Hiſtoire de I acad. des ſciences, 1725. 
(c) Galen. de uſu part, lib, 1, cap. 16. 
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cartilages ; to wit, the body, which is not fully 
oſſified, and a long crooked bone on each ſide; 
on which we ſee a ſmall ſhare of the bony 
bridge, the oblique proceſſes compleat, the 
beginning tranſverſe proceſſes, and the oblique 
plate, but no ſpinal proceſſes, ſo that the tegu- 
ments are in no danger of being hurt by the 
ſharp ends of theſe ſpinal proceſſes; while a 
child is in its bended poſture in the womb, nor 
while it is ſqueezed in the birth. 

From this general mechaniſm of the ſpine, 
an account is eaſily deduced of all the different 
preternatural curvatures which the ſpine is ca- 
pable of: for if one or more vertebræ, or 
thetr cartilages, are of unequal thickneſs in 
oppoſite fides, the ſpine muſt be reclined over 
to the thinner ſide ; which now ſuſtaining the 
greateſt ſhare of the weight, muſt ſtill be 
more compreſſed, confequently hindered from 
extending itſelf in proportion to the other fide, 
which, being too much freed of its burden, 
has liberty to enjoy a luxuriant growth. The 
cauſes on which ſuch an inequality of thick- 
neſs in different ſides of the vertebræ depends 
may vary : for either it may be owing to an 
over-diſtenfion of the veſſels of one ſide, and 
from thence a preternatural increaſe of the 
thickneſs of that part; or which more com- 
monly is the caſe, it may proceed from an 
obſtruction of the veſſels, by which the appli- 
cation of proper nouriſhment to the bony ſub- 
ſtance is hindered, whether that obſtruction 
depends on the faulty diſpoſition of the veſſels 
or fluids; or if it is produced by an unequal 
mechanical preſſure, occaſioned by a paralytic 

; weakneſs 
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weakneſs of the muſcles and ligaments, or by 
a ſpaſmodic over - action of the muſcles on any 
ſide of the ſpine, or by people continuing 
long, or putting themſelves frequently into any 
poſture declining from the erect one: In all 
theſe caſes one common effect follows, to wit, 
the vertebræ, or their cartilages, or both, turn 
thick on that ſide where the veſſels are free, 
and remain tbin on the other ſide where the 
veſſels are ſtraitened or obſtruted, . When- 
ever any morbid curvature is thus made, a ſe- 
cond turn, but in an oppoſite direction to the 
former, muſt be formed; both becauſe the 
muſcles on the convex ſide of the ſpine being 
ſtretched, muſt have a ſtronger natural con- 
traction to draw the parts to which their ends 
are fixed, and becauſe the patient makes ef- 
forts to keep the center of gravity of the body 
perpendicular to its baſe, that the muſcles 
may be relieved from a conſtant violent con- 
tractile ſtate, which always creates uneaſineſs 
and pain, 

W hen once we underſtand how theſe crook- 
ed ſpines are produced, there is little difficul- 
ty in forming a juſt prognoſis; and a proper 
method of cure may be eaſily contrived, which 
muſt vary as to the internal medicines, accord- 
ing to the different cauſes on which the diſ- 
eaſe depends: But one general indication muſt 
be purſued by ſurgeons; which is, to countera& 
the bending force, by increaſing the compreſ- 
ſion on the convex part of the curvature, and 
diminiſhing it on the concave ſide. The man- 
ner of executing which in particular caſes muſt 
be different, and requires a very accurate exa- 

mination 


- - wa * 
8 
— 


REED 
— x . - 5 
om. — — 
es Ws. — r 4 


& - — — — — —— _— — 
- , * — ; — - — * 
ö ; — — — 8 ; ” * 
E DIE Rm IP CRE. TD — — 2 Bw N 2. — "IDA 
—— hey — a W. xr GR ; ; 
LS " 1H 7 2 — > = _ 2 j — —— 41 Sa 
- * — 5 2 — 


- : — 
. ro TIES == 2 — 
. = F . 3 — = 
RT Ne os a 
7 2 * ol & 4 a =_ 


- S. - — 
8 - 


4 a »# go ci — bo 
— . — — _— — — * 
" 2 RI" FEE - 3.53 "R 
. _ N 
29 


— * e . 


* 
2 — 
\ \ N "& x 
R 


— . — — — — 
— — — — : — ATE” — 
S ie 248 
— _— a 
” I 
pA . 


172 OF THE SKELETON. 


mination of the circumſtances both of the dif. 
eaſe and patient. In many ſuch caſes, I have 
found ſome ſimple directions, as to poſtures in 
which the patient's body ſhould be kept, of 
very great advantage, 
Though the true vertebræ agree in the ge- 
neral ſtructure which I have hitherto deſcribed; 
yet becauſe of ſeveral ſpecialities proper to a 
articular number, they are commonly divided 
into three claſſes, viz. cervical, dorſal, and 
lumbar. 

The cervical * are the ſeven uppermoſt ver- 
tebræ; which are diſtinguiſhed from the reſt by 
theſe marks. Their bodies are ſmaller and 
more ſolid than any others, and flatted on the 
fore part, to make way for the @/opbagus ; 
or rather this flat figure is owing to the preſ- 
ſure of that pipe, and to the action of the 
longi colli and anterior rei muſcles. They 
are alſo flat behind, where ſmall proceſſes riſe, 
to which the internal ligaments are fixed. 
The upper ſurface of the body of each ver- 
tebra is made hollow, by a ſlanting thin proceſs 
which is raiſed on each fide : The lower 
ſurface is alſo excavated, but in a different man- 
ner; for here the poſterior edge is raiſed a lit- 
tle, and the one before is produced a conſider- 
able way. Hence we ſee how the cartilages 
between thoſe bones are firmly connected, and 
their articulations are ſecure. 

The cartilages between thoſe vertebræ are 
thick, eſpecially at their fore part; which is 
| One 
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one reaſon why the vertebræ advance forward 
as they deſcend, and have larger motion. 

The oblique proceſſes of theſe bones of the 
neck more juſtly deſerve that name than 
thoſe of any other vertebræ. They are ſituated 
ſlanting; the upper ones having their ſmooth 
and almoſt flat ſurfaces facing obliquely back- 
wards and upwards, while the inferior oblique 
proceſſes have theſe ſurfaces facing obliquely 
forwards and downwards. 

The tranſverſe proceſſes of theſe vertebræ are 
framed in a different manner from thoſe of any 
other bones of the ſpine: For beſides the 
common tranſverſe proceſs riſing from between 
the oblique proceſſes of each ſide, there is a 
ſecond one that comes out from the fide of 
the body of each vertebræ; and theſe two pro- 
ceſſes, after leaving a circular hole for the paſ- 
ſage of the cervical artery and vein, unite, 
and are conſiderably hollowed at their upper 
part, with riſing ſides, to protect the nerves 
that paſs in the hollow; and at laſt each ſide 
terminates in an obtuſe point, for the inſertion 
of muſcles. | 

The ſpinal proceſſes of theſe cervical bones 
ſtand nearly ſtreight backwards, are ſhorter 
than thoſe of any other vertebræ, and are fork- 
ed or double at their ends; and hence allow a 
more convenient inſertion to muſcles. | 

The thick cartilages between the bodies of 
theſe cervical vertebræ, the obliquity of their 
oblique proceſſes, and the ſhortneſs and horizon- 
tal ſituation of their ſpinal proceſſes, all con- 
ſpire to allow them large motion. 


'The 
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The holes between the bony croſs bridges, 
for the paſſage of the nerves from the ſpinal 
marrow, have their largeſt ſhare formed in the 
loweſt of the two vertebræ, to which they are 
common, 

So far moſt of the cervical vertebra agree; 
but they have ſome particular differences, 

which oblige us to conſider them ſeparately. 

The firſt, from its uſe of ſupporting the 
head: has the name of- atlas *; and is alſo 
called epiſirophea, from the motion it performs 

on the ſecond, 

The atlas, contrary to all the other verte- 
bra of the ſpine, has no body ; but, inſtead 
of it, there is a bony arch. In the convex 
fore-part of which, a ſmall riſing appears, 
where the muſculi longi colli are inſerted ; and, 
on each ſide of this protuberance, a ſmall cavity 
may be obſerved, where the recti intern! mino- 
res take their riſe, The upper and lower 
parts of the arch are rough and unequal, where 
the ligaments that connect this vertebra to the 
0s vccipitis, and to the ſecond vertebra are fix- 
ed. The back part of the arch is concave, 
ſmooth, and covered with a cartilage, in a re- 
cent ſubje&, to receive the tooth-like proceſs, 
of the ſecond vertebra. In a firſt vertebra 
from which the ſecond has been ſeparated, this 
hollow makes the paſſage for the ſpinal marrow 
to ſeem much larger than it really is: On 
each fide of it a ſmall rough ſinuoſity may be 
remarked, where the ligaments going to the 
ſides of the tooth-like proceſs of the following 


vertebra 
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vertebra are faſtened; and on each fide, a 
ſmall rough protuberance and depreſſion is ob- 
ſervable, where the tranſverſe ligament, which 
ſecures the tooth-like proceſs in the ſinuoſity, 
is fixed, and hinders that proceſs from injuring 
the 3 ſpinalis in the flections of the 
head. 

The atlas has as little ſpinal proceſs as body; 
but, inſtead thereof, there is a large bony 
arch, that the muſcles which paſs over this 
vertebra at that place might not be hurt in 
extending the head On the back and upper 
part of this arch there are two depreſſions, 
where the red paſtici minores take their riſe; 
and at the lower part are two other ſinuoſities, 
into which the ligaments which conne& this 
bone to the following one are fixed, 

The ſuperior oblique proceſſes of this atlas 
are large, oblong, hollow, and more horizon- 
tal than in any other vertebra, —They riſe 
more in their external than internal brim ; by 
which their articulations with the condyloid 
proceſſes of the os occipitis are firmer, ——Un- 
der the external edge of each of theſe oblique 
proceſſes, is the %, or deep open channel, 
in which the vertebral arteries make the circu- 
Jar turn, as they are about to enter the great 
foramen of the occipital bone, and where the 
tenth pair of nerves goes out,——[n ſeveral 
bodies, I have ſeen this foſſa covered with bone, 
—— The inferior oblique proceſſes extending 
from within outwardsand downwards, arelarge, 
concave, and circular, So that this vertebra, 
contrary to the other fix, receives the woos 

wit 
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with which it is articulated both above and be. 


low, | 

The tranſverſe proceſſes here are not much 
hollowed or forked, but are longer and larger 
than thoſe of any other vertebra of the neck, 
for the origin and inſertion of ſeveral muſcles ; 
of which thoſe that ſerve to move this vertebra 
on the ſecond have a conſiderable lever to a& 
with, becauſe of the diſtance of their inſertion 
from the axis of revolution. 

The hole for the ſpinal marrow is larger in 
this than in any other vertebra, not only on 
account of the marrow being largeſt here, but 
alſo to prevent its being hurt by the motions of 
this vertebra on the ſecond one. This large 
hole, and the long tranſverſe. proceſſes, make 
this the broadeſt vertebra of the neck. 

The condyles of the os occipitis move for- 
wards and backwards in the ſuperior oblique 
proceſſes of this vertebra ; but from the figure 
of the bones forming theſe joints, it appears, 
that very little motion can here be allowed to 
either fide ; and there muſt be till leſs circu- 
lar motion, | 
In new-born children this vertebra has only 
the two lateral pieces offified ; the arch, which 
it has at its fore-part inſtead of a body, being 
cartilaginous. 

The ſecond vertebra colli is called dentata, 
from the tooth- like proceſs on the upper part 
of its body, Some authors call it epi/irophea, 
but improperly, ſince this deſignation is only 
applicable to the firſt, which moves on this as 
ON an axis. 

The 
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The body of this vertebra is ſomewhat of a 
pyramidal figure, being large, and produced 
downwards, eſpecially at its fore ſide, to enter 
into a hollow of the vertebra below; while 
the upper part has a ſquare proceſs with a ſmall 
point ſtanding out from it. This it is that is 
imagined to reſemble a tooth“, and has given 
name to the vertebra.— The ſide of this pro- 
ceſs, on which the hollow of the anterior arch 
of the firſt vertebra plays, is convex, ſmooth, 
and covered with a cartilage; and it is of the 
ſame form behind, for the ligament, which 1s 
extended tranſverſely from one rough protube- 
rance of the firſt vertebra to the other, and is 
cartilaginous in the middle, to move on it, 
A ligament likewiſe goes out in an oblique 
tranſverſe direction, from each ſide of the pro- 
ceſſus dentatus, to be fixed at its other end to 
the firſt vertebra, and to the occipital bone; 
and another ligament rifes up from near the 
point of the proceſs to the os occipitis. 

The ſuperior oblique proceſſes of this ver- 
tebra dentata are large, circular, very nearly 
in an horizontal poſition, and ſlightly convex, 
to be adapted to the inferior oblique proceſſes 
of the gutt vertebra. A moveable cartilage is 
ſaid by ſome authors to be interpoſed between 
theſe oblique proceſſes of the firſt and ſecond 
vertebra ; but I could never find it.. The 
inferior oblique proceſſes of this vertebra den- 
tata anſwer exactly to the deſcription given of 
thoſe common to all the cervical vertebra. 


The 
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The tranſverſe proceſſes of the vertebra den- 
tata are ſhort, very little hollowed at their 
upper part, and not forked at their ends; and 
the canals through which the cervical arteries 
paſs, are reflected outwards about the middle 
ſubſtance of each proceſs; ſo that the courſe 
of theſe veſſels may be directed towards the 
tranſverſe proceſſes of the firſt vertebra. Had 
this curvature of the arteries been made in a 
part ſo moveable as the neck is, while the 
were not defended by a bone, and fixed to that 
bone, ſcarce a motion could have been per- 
formed without the utmoſt hazard of compreſ- 
ſion, and a ſtop put to the courſe of the liquids, 
with all its train of bad conſequences, Hence 
we obſerve this ſame mechaniſm ſeveral times 
made uſe of, when there is any occaſion for a 
ſudden curvature of a large artery, , This is 
the third remarkable inſtance of it we have 
ſeen; The firſt was the paſſage of the carotids 
through the temporal bones ; and the ſecond was 
that lately deſcribed in the vertebral arteries, 
turning round the oblique proceſſes of the firſt 
vertebra, to come at the great hole of the oc- 
Clpital bone. 

The ſpinal proceſs of this vertebra dentata is 
thick, ſtrong, and ſhort, to give ſufficient ori- 
gin to the muſculi reti majores,, and obliqui in- 
feriores, and to prevent the contuſion of theſe 
and other muſcles in pulling the head back. 

This ſecond vertebra conſiſts, at the birth, 
of four bony pieces: For, beſides the three 
which I already mentioned as common to all 
the vertebra, the tooth-like proceſs of this 
bone is — at this time to be oſſified in its 
middle, 
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middle, and is joined as an appendix to the 
body of the bone. Leſt this appendix be 
bended or diſplaced, nurſes ought to keep the 
heads of new-born children from falling too far 
backwards by ftay-bands, or ſome ſuch means, 
till the muſcles attain fivength ſufficient to pre- 
vent that dangerous motion. 
When we are acquainted with the Srufture 
and articulations of the firſt and ſecond verte- 
bræ, and know exactly the ſtrength and con- 
_neCtion of their ligaments, there is no difficul- 
ty in underſtanding the motions that are per- 
formed upon or by the firſt ; though this ſub- 
ject was formerly matter of hot diſpute among 
ſome of the greateſt anatomiſts (a.) It is 
none of my purpoſe at preſent to enter into a 
detail of the reaſons advanced by either party ; 
but to explain the fact, as any one may fee 
it, who will remove the muſcles, which, ina 
recent ſubject, hinder the view "of theſe two 
Joints, and then will turn the head into all the 
different poſitions it is capable of. The head 
may then be ſeen to move forwards and back- 
wards on the firſt vertebra, as was already ſaid, 
while the atlas performs the circumgyratio upon 
the ſecond vertebra ; the inferior oblique pro- 
ceſſes of the firſt vertebra ſhuffling eaſily in a 
circular way on the ſuperior oblique proceſſes 
of the ſecond, and its body or anterior arch 
having a rotation on the tooth-like proceſs, 
by which the perpendicular ligament that is 
ſent from the point of the tooth-like proceſs 
to the occipital bone is twiſted, while the la- 
teral ligaments that fix the proceſſus dentatus 
to 


(a) See Euſtach. de motu capitis. 
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to the ſides of the firſt vertebra, and to the os 
occipitis, are very differently affected; for the 
one upon the ſide towards which the face is 
turned by the circumgyratio, is much ſhortened 
and lax, while the oppoſite one is ſtretched and 
made tenſe, and yielding at laſt no more, pre- 
vents the head from turning any further round 
on this axis, So that theſe lateral hgaments 
are the proper moderators of the circumg yratio 
of the head here, which muſt be larger or 
ſmaller, as theſe ligaments are weaker or 
ſtronger, longer, or ſhorter, and more or leſs 
capable of being ſtretched. ——-Befides the re- 
volution on this axis, the firſt vertebra can 
move a {mall way to either fide ; but is pre- 
vented from moving backwards and forwards, 
by its anterior arch, and by the croſs ligament, 
which are both cloſely applied to the tooth · like 
proceſs. Motion forwards here would have 
been of very bad conſequence, as it would have 
brought the beginning of the ſpinal marrow 
upon the point of the tooth-like proceſs. 

'The rotatory motion of the head is of great 
uſe to us on many accounts, by allowing us 
to apply quickly our organs of the ſenſes to ob- 
jects: and the axrs of rotation was altogether 
proper to be at this place; for if it had been at 
a greater diftance from the head, the weight 
of the head, if it had at any time been remo- 
ved from a perpendicular bearing to the {mall 
very moveable joint, and thereby had acqui- 
red a long lever, would have broke the liga- 
ments at every turn inconſiderately performed; 
or theſe ligaments muſt have been formed 
much ſtronger than could have been _— 
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ed to ſuch ſmall bones. Neither could this cir- 
cular motion be performed on the firſt vertebra 
without danger, becauſe the immoveable part 
of the medulla oblongata is ſo near, as, at each 
large turn, the beginning of the ſpinal mar- 
row would have been in danger of being twiſted, 
and of ſuffering by the compreſſion this would 
have made on its tender fibrils. | 
It is neceſſary to obſerve, that the lateral or 
moderator ligaments confine fo much the mo- 
tion of the firſt vertebra upon the ſecond, that, 
though this joint may ſerve us on ſeveral oc- 
caſions, yet we are often obliged to turn our 
faces farther round, than could be done 
this joint alone, without the greateſt danger of 
twifting the ſpinal marrow too much, and alfo 
of luxating the oblique proceſſes ; therefore, 
in large turns of this kind, the rotation is aſ- 
ſiſted by all the vertebre of the neck and loins ; 
and if this is not ſufficient, we employ moſt of 
the joints of the lower extremities —This 
combination of a great many joints towards 
the performance of one motion, 1s alſo to be 
obſerved in ſeveral other parts of the body; 
notwithſtanding ſuch motions being generally 
ſaid to be performed by ſome ſingle joint on- 
ly. | | 
The third vertebra of the neck is by ſome 
called axis; but this name is applied to it 
with much leſs reaſon than to the ſecond.— 
This third, and the three below, have no- 
thing particular in their ſtructure; but all their 
parts come under the general deſcription for- 
merly given, each of them being larger as they 
deſcend. 
$ "I've 
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The ſeventh * vertebra of the neck is near 
to the form of thoſe of the back, having the 
upper and lower ſurfaces of its body leſs hol- 
low than the others: — The oblique proceſſes 
are more perpendicular ;—neither ſpinal nor 
' tranſverſe proceſſes are forked —This ſeventh 
and the ſixth vertebra of the neck have the 
hole in each of their tranſverſe proceſſes more 
frequently divided by a ſmall croſs bridge, that 
goes between the cervical vein and artery, than 
any of the other vertebre. 

The twelve dorſal + may be diſtinguiſhed 
from the other vertebr& of the ſpine by the 
following marks. 

Their bodies are of a middle ſize, betwixt 
thoſe of the neck and Joins; they are more 
convex before than either of the other two 
ſorts; and are flatted laterally by the preſſure 
of the ribs, which are inſerted into ſmall cavi- 
ties formed in their ſides. This flatting on their 
ſides, which makes the figure of theſe verte- 
bre almoſt an half oval, is of good uſe; as 
it affords a firm articulation to the ribs, allows 
the trachea arteria to divide at a ſmall angle, 
and the other large veſſels to run ſecure from 
the action of the vital organs.— Theſe bodies 
are more concave behind than any of the other 
two claſſes. —Their upper and lower ſurfaces 
are horizontal. b 

The cartilages interpoſed between the bodies 
of theſe vertebræ are thinner than in any other 


of 
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of the true vertebræ; and contribute to the 
concavity of the ſpine in the thorax, by being 


thinneſt at their fore- part. 43g 

The oblique proceſles are placed almoſt per- 
pendicular ; the upper ones ſlanting but a little 
forwards, and the lower ones ſlanting as much 


backwards,—They have not as much convexi- 
ty or concavity as is worth remarking.—Be- 


tween the oblique proceſſes of oppoſite ſides, 
ſeveral ſharp proceſſes ſtand out from the upper 


and lower parts of theplates which join to form 


the ſpinal proceſs; into theſe ſharp proceſſes 


ſtrong ligaments are fixed, for connecting the 


vertebræ. 1 
The tranſverſe proceſſes of the dorſal ver- 


tebræ are long, thicker at their ends than in the 


middle, and turned obliquely backwards; which 
may be owing to the preſſure of the ribs, the 
tubercles of which are.inſerted into a depreſ- 
ſion near the end of theſe proceſſes. 
The ſpinal proceſſes are long, ſmall pointed, 
and ſloping downwards and backwards; from 
their upper and back part a ridge riſes, which 
is received by a ſmall channel in the fore part 
of the ſpinal proceſs immediately above, which 
is here connected to it by a ligament. | 
The conduit of the ſpinal marrow is here 
more circular, but, correſponding to the ſize of 
that cord, 1s ſmaller than in any of the other 
vertebræ, and a larger ſhare of the holes in the 
bony bridges, for the tranſmiſſion of the nerves, 
is formed in the vertebra above, than in the 
one below. 
The connection of the dorſal vertebræ to 
the ribs, the thinneſs of their cartilages, the 
I erect 
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- ereQ ſituation of the oblique proceſſes, the 

length, ſloping, and connection of the ſpinal 
proceſſes, all contribute to reſtrain theſe verte- 
bre from much motion, which might diſturb 
the actions of the heart and lungs; and, in 
conſequence of the little motion allowed here 
the zntervertebral cartilages ſooner ſhrivel, by 
becoming more ſolid : And therefore, the firſt 
remarkable curvature of the ſpine obſerved, 
as people advance to old age, is in the leaſt 
ſtretched vertebræ of the back; or old people 
firſt become round ſhouldered. 

The bodies of the four uppermoſt dor ſal ver- 
tebre deviate from the rule of the vertebræ 
becoming larger as they deſcend ; for the firſt 
of the four 1s the largeſt, and the other three 
below gradually become ſmaller, to allow the 
trachea and large veſſels to divide at ſmaller 
angles. i, hl 

The two uppermoſt vertebrae of the back, 
inſtead of being very prominent forwards, are 
flatted by the action of the muſculi long: coll; 
and recti majores. | 
The proportional ſize of the two little de- 
preſſions in the body of each vertebra for re- 
ceiving the heads of the ribs, ſeems to vary 
in the following manner ; the depreſſion on 
the upper edge of each vertebra decreaſes as 
far down as the fourth, and after that increaſes. 

The tranſverſe proceſſes are longer in each 
lower vertebra to the ſeventh or eighth, with 
their ſmooth ſurfaces, for the tubercles of the 
ribs, facing gradually more downwards; but 
afterwards as they deſcend they become 

a 
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and the ſmooth ſurfaces are directed more up- 


wards. 

The ſpinous proceſſes of the vertebræ of the 
back become gradually longer and more ſlant- 
ing from the firſt, as far down as the eighth or 
0 vertebra; Fromwhich they manifeſtly turn 
ſhorter and more ereQ. 
The firſt *wertebra, beſides an oblong hollow 
in its lower edge, that aſſiſts in forming the 
cavity wherein the ſecond rib 1s received, has 
the whole cavity for the head of the firſt rib 
formed in it. 

The ſecond has the name of axillary +. 
without any thing particular in its ſtructure. 

The eleventh 4 often has the whole cavity 
for the eleventh rib in its body, and wants the 
ſmooth {ſurface on each tranſverſe procels. 

The twelfth || always receives the whole 
head of the laſt rib, and has no ſmooth ſur- 
face on its tranſverſe proceſſes, which are very 
ſnort.— The ſmooth ſurfaces of its inferior 
oblique proceſſes face outwards as the lumbar 
do, And we may ſay, in general, that the 
upper vertebræ of the back loſe gradually their 
. reſemblance to thoſe of the neck, and the 


lower ones come nearer to the figure of the 
lumbar. 


The articulation of the vertebræ of the back 
with the ribs, ſhall be more particularly con- 
ſidered after the ribs are deſcribed, Only it 


5 2 may 
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may be proper now to remark, that the liga- 
ments which ſerve that articulation aſſiſt in 
connecting the vertebræ. 

The loweſt order of the true vertebræ is the 
Jumbar *, which are five bones, that may be 
diſtinguiſhed from any others by theſe marks : 
1. Their bodies, though of a circular form at 
their fore part, are ſomewhat oblong from 
one ſide to the other, which may be occaſion- 
ed by the preſſure of the large veſſels, the aor- 
ta and cava, and of the viſcera, The epiphy- 


ſes on their edges are larger, and therefore the 


upper and lower ſurfaces of their bodies are 
more concave than in the vertebræ of the 
back. 2. The cartilages between theſe ver- 
tebrae are much the thickeſt of any, and ren- 
der the ſpine convex within the abdomen, by 
their greateſt thickneſs being at their fore- 
part. 3. The oblique proceſſes are ſtrong and 
deep; thoſe in oppoſite ſides being almoſt 
placed in parallel planes; the ſuperior, which 
are concave, facing inwards, and the convex 
inferior ones facing outwards: and therefore 


each of theſe vertebrae receives the one above 


it, and is received by the one below; which 
15 not ſo evident in the other two claſſes already 
deſcribed. 4. Their tranſverſe proceſſes are 
ſmall, long, and almoſt erect, for allowing 
large motion to each bone, and ſufficient in- 


ſertion to muſcles, and for ſupporting and de- 
fending the internal parts. 5. Betwixt the 


roots of the ſuperior oblique and tranſverſe 


proceſſes, a ſmall protuberance may be obſerved, 
where 


1 Oo pοο iedoß, Poiòr, renum, lumborum. 
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where ſome of the muſcles that raiſe the trunk 
of the body are inſerted, 6. Their ſpinal 
proceſſes are ſtrong, ſtreight, and horizontal, 
with broad flat ſides, and a narrow edge above 
and below; this laſt being depreſſed on each 
ſide by muſcles. And at the root of theſe edges, 
we ſee rough ſurfaces for fixing the ligaments. 

7. The canal for the numerous cords, called 
cauda equina, into which the ſpinal marrow di- 
vides, is rather larger in theſe bones than 
what contains that marrow in the vertebrae 
of the back. 8. The holes for the paſlage of 
the nerves are more equally formed out of 
both the contiguous vertebrae than in the other 
claſſes; 'the upper one furniſhes however 
the larger ſhare of each hole. 

The thick cartilages between theſe lumbar 
vertebrae, their deep oblique proceſſes, and 
their erect ſpinal proceſſes, are all fit for allow- 
ing large motion ; though it is not ſo great as 
what is performed in the neck; which appears 
from comparing the arches which the head de- 
_ when moving on the neck, or the loins 
only. | 

The lumbar vertebrae as they deſcend, have 
their oblique proceſſes at a great diſtance 
from each other, and facing more backwards 
and forwards, 

Both tranſverſe and ſpinal proceſſes of the 
middlemoſt vertebrae of the loins are longeſt 
and thickeſt ; in the vertebrae above and below 
they are leſs: So that theſe proceſſes of the firſt® 
8 and 
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and fifth * are the leaſt, to prevent their ſtrik- 
ing on the ribs or of/a ilium, or their bruiſing 
the muſcles in the motions of the ſpine. 

The epiplyſes round the edges of the bo- 
dies of the lumbar vertebrae are molt raiſed in the 
two loweſt, which conſequently make them ap- 
pear hollower in the middle than the others are. 

The body of the fifth vertebra is rather 
thinner than that of the fourth.— The ſpinal 
proceſs of this fifth is ſmaller, and the oblique 
proceſſes face more backwards and forwards 
than in any other lumbar vertebra, 

After conſidering the ſtructure of the parti- 
cular vertebrae, and their mutual connection, 
we may obſerve a ſolicitous care taken that they 
ſhall not be disjoined, but with great difficulty ; 
for beſides being connected by ſtrong liga- 
ments proportioned to the forces which are to 
be reſiſted, their bodies either enter ſo into 
each other, as to prevent their being diſplaced 
any way, as in the vertebrae of the neck; or 
they are propped on all ſides, as theſe of the back 
are by the ribs; or their ſurfaces of contact 
are ſo broad, as to render the ſeparation al- 
moſt impraQicable, as in the loins; while the 
depth and articulation of the oblique proceſſes 
are exactly proportioned to the quantity of 
motion which the other parts of the bones al- 
low, or the muſcles can perform: Yet, as 
theſe oblique proceſſes are ſmall, and there- 
fore not capable of ſo ſecure a conjunction 
as the larger bodies, they may ſooner yield to 
a disjoining force; but then their diſlocation 
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3s not of near ſo bad conſequence as the ſepa- 
ration of the bodies would be. For, by the 
oblique proceſſes being diſlocated, the muſcles, 
ligaments, and ſpinal marrow are indeed 
ſtretched; but this marrow muſt be compreſ- 
ſed, or entirely deftroyed, when the body of 

the vertebra is removed out of its place; - | 

The FALSE VERTEBRA compoſe 
the under pyramid of the fpine, They are 
diſtinguiſhed from the bones already deſcribed 
juſtly enough by this epithet of falſe ; becauſe 
tho? each bone into which they can be divided 
in young people, reſemble the true vertebrae 
in figure, yet none of them contribute to the 
motion of the trunk of the body ; they being 
intimately united to each other in adults, ex- 
cept at their lower part, where they are move- 
able; whence they are commonly divided 
into two bones os ſacrum, and coccygis. 

OS SACRUM *, is fo called, from being 
offered in ſacrifice by the ancients, or rather 
becauſe of its largeneſs in reſpeC of the other 
vertebrae.— This bone is of an irregular trian- 
gular ſhape, broad above, narrow below, con- 
vex behind, for the advantageous origin of the 
muſcles that move the ſpine and thigh back» 
wards ; and concave behind, for enlarging the 
cavity of the pelvis ———PFour tranſverſe lines 
of a colour different from the reſt of the bone 
which are ſeen on its fore-part, are the marks 
of diviſion of the five different bones of which 
it conſiſts in young perſons. 
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The fore-part of the os ſacrum, analogous 
to the bodies of the true vertebræ, is ſmooth 
and flat, to allow a larger ſpace for the contained 
, bowels, without any danger of hurting them; 
or this flat figure may be owing to the equal 
preſſure of theſe bowels, particularly of the laſt 
gut.— The back part of it is almoſt ſtreight, 
without ſo large a cavity as the vertebræ have; 
becauſe the ſpinal marrow, now ſeparated into 
the cauda equina, is ſmall.—The bridges be- 
tween the bodies and proceſſes of this bone, 
are much thicker,and in proportion ſhorter, than 
in the former claſs of bones. — The ſtrength 
of theſe croſs bridges is very remarkable in the 
three upper bones, and is well proportioned 
to the incumbent weight of the trunk of the 
body, which theſe bridges ſuſtain in a tranſ- 
verſe, conſequently an unfavourable, ſituation, 
when the body is erect. | | 
There are only two oblique proceſſes of the 
os facrum ; one ſtanding out on each ſide from 
the upper part of the firſt bone.— Their plain 
ere& ſurfaces face backwards, and are articu- 
lated with the inferior oblique proceſſes of the 
laſt vertebra of the loins, to which each of 
theſe proceſſes is connected by a ſtrong liga- 
ment, which riſes from a ſcabrous cavity 
round their roots, where mucilaginous glands 
are alſo lodged —Inſtead of the other oblique 
proceſſes of this bone, four rough tubercles 
are to be ſeen on each fide of its ſurface be- 
hind, from which the muſculus ſacer has its 
origin, 
The tranſverſe proceſſes here are all grow 
together into one large ſtrong oblong proceſs 
on 
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on each ſide, which ſo far as it anſwers to the 
firſt three bones, is very thick, and divided 
into two irregular cavities, by a long perpen- 
dicular ridge. The foremoſt of the two cavi- 
ties has commonly a thin cartilaginous ſkin, 
covering it in the recent ſubject, and is adapt- 
ed to the unequal protuberance of the os ilium, 
and a ſtrong ligament connects the circum- 
ference of theſe ſurfaces of the two bones. 
The cavity behind is divided by a tranſverſe 


ridge into two, where ſtrong ligamentous ſtrings 


that go from this bone to the os ilium with a 
cellular ſubſtance containing mucus, are lodged 


The tranſverſe proceſſes of the two laſt bones 


of the os ſacrum are much ſmaller than the 
former.— At their back part near their edge, 
a knob, and oblong flat ſurface give rife to 
two ſtrong ligaments which are extended to the 
05 iſchium; and are therefore called ſacroſciatic. 
The ſpinal proceſſes of the three uppermoſt 
bones of the os ſacrum appear ſhort, ſharp, and 
almoſt ere&, while the two lower ones are 


open behind; and ſometimes a little knob is to 


be ſeen on the fourth, though generally it is 
bifurcated, without the two legs meeting into 
a ſpine; in which condition alſo the firſt is 
often to be ſeen; and ſometimes none of them 


meet, but leave a ſinus, or rather foſſa, in- 


ſtead of a canal (a). The muſculus latiſſimus 
and longiſſimus dorſi, ſacrolumbalis, and glutaeus 
maximus, have part of their origins from theſe 
ſpinal proceſſes. | 
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The canal between the bodies and proceſſes 
of this bone, for the cauda equina, is triangu- 
lar; and becomes ſmaller as it deſcends, as the 
cauda alſo does.— Below the third bone, this 
paſſage is no more a compleat bony canal, but 
is open behind; and is only there defended by 
a ſtrong ligamentous membrane ſtretched over 
it, which, with the muſcles that cover it, and 
are very prominent on each ſide, is a ſufficient 
defence for the bundle of nerves within. 

At theroot of each oblique proceſs of this 
bone, the notch is conſpicuous, by which, and 
ſuch another in the laſt vertebra of the loins, 
a paſlage is left for the twenty fourth ſpinal 
nerve; and, in viewing the os ſacrum, either 
before or behind, four large holes appear in 
each fide, in much the ſame height, as where 
the marks of the union of its ſeveral bones re- 
main. Some of the largeſt nerves of the body 
paſs through the anterior holes ; and fuperficial 
grooves running outwards from them in diffe- 
rent directions, ſhew the courſe of theſe 
nerves.— From the intervals of theſe grooves, 
the pyriformis muſcle chiefly riſes — The 
holes in the back part of the bone are covered 
by membranes which allow ſmall nerves to paſs 
through them.—The two uppermoſt of theſe 
holes, eſpecially on the fore-ſide, are the 
largeſt; and as the bone deſcends, the holes 
turn ſmaller. Sometimes a notch is only form- 
ed at the lower part in each fide of this bone; 
and in other ſubjects there is a hole common 
to it and the os coccygis, through which the 

twenty ninth pair of ſpinal nerves paſſes; and 
frequently a bony bridge is formed on the back 
part 
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part of each ſide by a proceſs ſent up from the 
Ck part of the os coccygis, and joined to the 
little knobs which the Jaſt bone of the os fa- 
crum has inſtead of a ſpinal proceſs. Under this 
bridge or jugum, the twenty ninth pair of ſpi- 
nal nerves runs in its courſe to the common 
holes juſt now deſcribed. | 

The upper part of the body of the firſt bone 
refembles the vertebræ of the loins; but the 
imall fifth bone is oblong tranſverſely, and hol- 
low in the middle of its lower ſurface. 

The ſubſtance of the os ſacrum is very ſpon- 
gy, Without any conſiderable ſolid external 
plates, and is lighter proportionably to its bulk 
than any other bone in the body; but is ſecured 
from injuries by the rhick muſcles that cover 
it behind, and by the ſtrong ligamentous mem- 
branes that cloſely adhere to it. As this is 
one of the moſt remarkable inſtances of this 
ſort of defence afforded a ſoft weak bone, we 
may make the general obſervation. - That, 
wherever we meet with ſuch a bone, one -4 
other, or both theſe defences are made uſe of 
the firſt to ward off 1 injuries, and the ſecond 
to keep the ſubſtance of the bone from yield- 
ing too eaſily. _ 

This bone is articulated above to the laſt ver 
tebra of the loins, in the manner that the 
Iumbar vertebrae are joined; and therefore 
the ſame motions may be performed here. 
The articulation of the lower part of the vs 
facrum to the or coccygis ſeems well enough 
adapted for allowing conſiderable motion to 
this laſt bone, was it not much confined by 


ligaments. Laterally, the of ſacrum- is joined 
to. 


os 
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to the oſſa ilium by an immoveable ſynchondro- 
fs, or what almoſt deſerves the name of a 
ſuture; for the cartilaginous cruſt on the ſur- 
face of the bones is very thin, and both their 
ſurfaces are ſo ſcabrous and unequal, as to be 
indented into each other; which makes ſuch a 
ſtrong connection, that great force is required 
to ſeparate them, after all the muſcles and li- 
gaments are cut—Frequently the two bones 
grow together in old ſubjeQs. 
The uſes of the os ſacrum are, to ſerve as 
the common baſe and ſupport of the trunk of 
the body, to guard the nerves proceeding from 
the end of the ſpinal marrow, to defend the 
back part of the pelvis, and to afford ſufficient 
origin to the muſcles which move the trunk 
and thigh. 

The bones that compoſe the os ſacrum of in- 
fants, have their bodies ſeparated from each o- 
ther by a thick cartilage; and, in the ſame 
manner as the true vertebræ, each of them 
conſiſts of a'body and two lateral plates, con- 
nected together by cartilages ; the ends of the 
plates ſeldom being contiguous behind. 

OS COCCYGIS*, or rump bone, is that tri- 
angular chain of bones depending from the 
o facrum; each bone becoming ſmaller as 
they deſcend, till the laſt ends almoſt in a 
point. The os coccygis. is convex behind, and 
concave before; from which crooked pyramidal 
figure, which was thought to reſemble a cuc- 
Show's beak, it has got its name. 
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This bone conſiſts of four pieces in people 
of middle age :—In children, very near the 
whole of it is cartilage: In old ſubjects, all the 
bones are united, and become frequently one 
continued bone with the os ſacrum, 

The higheſt of the four bones is the largeſt, 
with ſhoulders extended farther to each fide 
than the end of the os ſacrum; which enlarge- 
ment ſhould, in my opinion, ſerve as a diſtin- 
guiſhing mark to fix the limits of either bone ; 
and therefore ſhould take away all diſpute abour 


reckoning the number of bones, of which 


one or other of theſe two parts of the falſe 
vertebræ, is compoſed ; which diſpute muſt 
ſtill be kept up, ſo long as the numbering five 
or ſix bones in the os e depends upon the 
uncertain accident of this broad ſhouldered little 
bone being united to or ſeparated from it.— 
The upper ſurface of this bone is a little hol- 
low. From the back of that bulbous part 
called its ſhoulders, a proceſs often riſes up on 
each fide, to join with the bifurcated ſpine of 
the fourth and fifth bones of the os ſacrum, to 
form the bony bridge mentioned in the de- 
ſcription of the os ſacrum,—Sometimes theſe 
ſhoulders are joined to the ſides of the fifth 


bone of the os ſacrum, to form the hole in 


each ſide common to theſe two bones, for the 
paſſage of the twenty ninth pair of ſpinal 
nerves, —Immediately below the ſhoulders 
of the os coccygis, anotch may be remarked in 
each ſide, where the thirtieth pair of the ſpi- 
nal nerves paſſes—The lower end of this 


bone is formed into a ſmall head, which very 


often is hollow in the middle. 
| : The 
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'The three lower bones gradually become 
fmaller, and are ſpongy ; but are ſtrengthen- 
ed by a ſtrong ligament which covers and 
connects them.,— Their ends, by which they 
are articulated, are formed in the ſame man- 
ner as thoſe of the firſt bone are. 

Between each of theſe four bones of young 
ſubjects a cartilage is interpoſed; therefore 
their articulation is analogous to that of the 
bodies of the vertebrae of the neck: For, as 
has been above remarked, the lower end of 
the os ſacrum, and of each of the three ſuper- 
jor bones of the os coccygis, has a ſmall de- 
preſſion in the middle; and the upper part of 
all the bones of theos coccygts is a little concave, 
and conſequently the interpoſed cartilages are 
thickeſt in the middle, tofill up both cavities ; 
by which they conne@thebones more firmly.— 
When the cartilages offify, the upper end of 
each bone is formed into a cavity, exactly adap- 
ted to the protuberant lower end of the bone 
immediately above.—From this. ſort of arti- 
culation, it is evident, that, unleſs when 
theſe bones grow together, all of them. are capa- 
ble of motion ; of which, the firſt and ſecond, 
eſpecially this laſt, enjoys the largeſt ſhare. 

The tower end of the fourth bone terminates 
in a rough point, to which a cartilage is ap- 
pended. 

To the ſides of theſe bones of the os coccy- 
gis, the coccygaei muſcles (a), and part of the 
levatores ani, and of the glutaei maximi, are 


faxed, 
T he 


(a) Douglas, Myograph. chap, 40,Euſtach, tab, 36. 
No. 45. 20. 
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The ſubſtance of theſe bones is very ſpongy, 
and in children cartilaginous; there being only 
a part of the firſt bone oſſified in a new born 
intant,—Since therefore the inteſtinum reJum 
of children is not ſo firmly ſupported as it is 
in adults, this may be one reaſon why they are 
more ſubje& to a procidentia ani than old peo- 

le (a). 

, From the deſcription of this bone, we ſee 
how little it reſembles the vertebrae; ſince it 
ſeldom has proceſſes, never has any cavity for 
the ſpinal marrow, nor holes for the paſſage of 
nerves.—Its connection hinders it to be moved 
to either ſide ; and its motion backwards and 
forwards is much confined : Yet, as its liga- 
ments can be ſtretched by a conſiderable force, 
it is a great advantage in the excretion of 
the faces alvinae, and much more in child- 
bearing, that this bone ſhould remain move- 
able ; and the right management of it, in de- 
livering women, may be of great benefit to 
them (b).——The mobility of the os coccygis 
diminiſhing as people advance in age, eſpeci- 
cially when its ligaments and cartiſages have 

not been kept flexible by being ſtretched, is 

Probably one reaſon why the women, who 

are old maids before they marry, have gene- 
rally hard labour in child bed. 

The coccygis ſerves to ſuſtain the inteſt;- 
num reflum ; and, in order to perform this of- 
fice more effeQually, it is made to turn with a 

curve 


(a) Spigel. de humani corp. fabric. lib. 2. chaþ. 24. 
Paaw, de offid. par., 2. cap. 3. Es 
(5) Paaw, ibid. —Deventer, Operat. chirurg. cap. 27. 
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curve forwards ; by which alſo the bone itſelf, 
as well as the muſcles and teguments, is pre- 
ſerved from any injury, when we fit with our 
body reclined back. 3 
The ſecond part of the trunk of the ſkele- 
ton, the PELVIS, is the cylindical cavity 
at the lower part of the abdomen, formed by 
the os ſorrum, os coccygis, and /i innominata ; 
which laſt therefore fall now in courſe to be 
examined, FD | 
Though the name of OSSA INNOMINA- 
TA* contributes nothing to the knowledge of 
their ſituation, ſtructure, or office; yet 
they have been ſo long and univerſally known 
by it, that there is no occaſion for changing 
it. They are two large broad bones, 
which form the fore-part and ſides of the pel- 
vis, and the lower part of the ſides of the 4b- 
domen,—In children each of theſe bones is evi- 
dently divided into three; which are after- 
wards ſo intimately united, that ſcarce the leaſt 
mark of their former ſeparation remains: This 
notwithſtanding, they are deſcribed as conſiſt- 
ing each of three bones, to wit, the os ilium, 
iſchium, and pubis; which I ſhall firſt deſcribe 
ſeparately, and then ſhall conſider what is com- 
mon to any two of them, or to all the three. 
OS ILIUM F, or haunch-bone, is ſituated 
higheſt of the three, and reaches as far down 
as one third of the great cavity into which the 
head of the thigh bone is received. 1 
e 


LN, roc oel, ſacro conjuncta. 
+ Abe,  xerewr, ſcaphium, lumbare, clunium, 
elavium, anchas. SEES 
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The external ſide of this bone is unequally 
convex, and is called its dorſum ;—the inter- 
nal concave ſurface is by ſome (but improper- 
ly) named its coſta.—The ſemicircular edge 
at the higheſt part of this bone, which is tip- 
ped with a cartilage in the recent ſubjeQ, is 
named the ſpine, into which the external or 
deſcending oblique muſcle of the abdomen is 
inſerted ; and from it the internalaſcending ob- 
lique and the tranſverſe muſcles of the belly, 
with the glutaeus maximus, quadratus lumborum, 
and latiſſimus dorſi, have their origin. Some (a) 
are of opinion, that it is only the tendinous 
cruſt of all theſe muſcles, and not a cartilage, 
as commonly alledged, that covers this bony 
edge. The ends of the ſpine are more pro- 
minent than the ſurface of the bone below 
them; therefore are reckoned proceſſes .. 
From the anterior ſpinal proceſſes, the ſartorius 
and faſcialis muſcles have their riſe, and the 
outer end of the doubled tendon of the exter- 
nal oblique muſcle of the abdomen, common- 
ly called Fallopius's or Poupart's ligament, 
1s fixed to it. The inſide of the poſterior 
ſpinal proceſs, and of part of the ſpine forward 
from that, is made flat and rough where the /a- 
cro lumbalis and longiſſimus dorſi riſe; and to 
its outſide ligaments, extended to the os ſa- 
crum and tranſverſe proceſſes of the fifth and 
fourth vertebræ of the loins, are fixed (b),— 
Below the anterior ſpinal proceſs another pro- 


tuberance 


(a) Winſlow, Expoſition anatomique du corps humaio, 
traite, des os frais, 1 96. a 


%) Weitbrecht, Syndeſmolog. ſect. 4. 39. 40. 46. 47. 
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tuberance ſtands out, which, by its ſituation, 
may be diſtinguiſned from the former, by add- 
ing the epithet of inferior, where the muſcu- 
| tus rectus tibiae has its origin (a).—Betwixt 
theſe two anterior proceſſes the bone is hollow- 
ed where the beginning of the ſartorzus muſ- 
cle is lodged.— Below the poſterior ſpinal pro- 
ceſs, a ſecond protuberance of the edge of this 
bone is in like manner obſervable, which is 
cloſely applied to the os ſacrum.— Under this 
laſt proceſs a conſiderable large niche 1s ob- 
ſervable in the os ilium; between the ſides of 
which and the ſtrong ligament that is ftretch- 
ed. over from the os ſacrum to the ſharp pointed 
proceſs of the os iſcbium of the recent ſubject, 
a large hole is formed, through which the 
muſculus-pyriformts, the great ſciatic nerve, 
and the poſterior crural veſſels paſs, and are 
protected from compreſſion. 

The external broad ſide or ns of the 
65 ilium is a little hollow towards the fore- 
part ;. farther back it is as much raiſed; then 
is conſiderably concave; and, laſtly, it is con- 
vex, Theſe inequalities are occaſioned by the 
actions of the muſcles that are ſituated on this 
ſurface.— From behind the uppermoſt of the 
two anterior ſpinal. proceſſes, in ſuch bones as 
are ſtrongly marked by the muſcles, a ſemicir- 
cular ridge is extended to the hollow paſſage 
of the ſciatic nerve. Between the ſpine 
and this ridge, the glutæus medius takes its 
rife. Immediately from above the loweſt of 
the anterior ſpinal proceſſes, a ſecond ridge 

vo * 


a Baker, Curl. oſteolog. demonſtr. 3. 
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is ſtretched to the niche. Between this and 
the former ridge, the glutæut minimus has its 
origin, On the outſide of the poſterior ſpi- 
nal proceſſes, the dorſum of the os ilium is 
flat and rough, where part of the muſculus 
gluteus maximus and pyriformis riſes ———The- 
loweſt part of this bone is the thickeſt, and is 
formed into a large cavity with high brims, 
to aſſiſt in compoſing the great acetabulum ; 
which ſhall be conſidered, after all the three 
bones that conſtitute the os innominatum are 
deſcribed. _ | 

The internal ſurface of the es i/ium is con- 
cave 1n its broadeſt fore-part, where the inter- 
nal iliac muſcle has its origin, and ſome ſhare 
of the inteſtinum ilium and colon is lodged. 
rom this large hollow, a ſmall ſinuo- 
ſity is continued obliquely forwards, at the 
inſide of the anterior inferior ſpinal procels, 
where part of the pſoas and iliacus muſcles, with 
the crural veſſels and nerves, paſs, —The large 
concavity is bounded below by a ſharp ridge, 
which runs from behind forwards ; and, being 
continued with ſuch another ridge of the os 
pubis, forms a line of partition between the 
abdomen and pelvis. Into this ridge the 
broad tendon of the pſoas parvus is inſert- 
ed. | 

All the internal ſurface of the os ilium, be- 
hind this ridge, 1s very unequal: For the up- 
per part is flat, but ſpongy, where the ſacro- 
lumbalis and longiſſimus dorſs riſe. Lower 
down, there is a tranſverſe ridge from which 
ligaments go out to the os ſacrum.—Immedi- 
ately below this ridge, the rough unequal ca- 
vities, 


nnn 
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vities and prominences are placed, which are 
exactly adapted to thoſe deſcribed on the fide 
of the os ſacrum.— In the ſame manner, the 
upper part of this rough ſurface. is porous, for 
the firmer adheſion of the ligamentous cellular 
ſubſtance; while the lower part is more ſolid, 
and covered with a thin cartilaginous ſkin, for 
its immoveable articulation with the os ſa- 
crum. From all the circumference of this 
large unequal ſurface, ligaments are extended 
to the os ſacrum, to ſecure more firmly the 
conjunction of theſe bones. | | 
The paſſages of the medullary veſſels are 
very conſpicuous, both in the dorſum and coſta 
of many a ilium; but in others they are in- 

conſiderable. 
Ihe poſterior and lower parts of theſe bones, 
are thick; but they are generally exceeding 
thin and compact at their middle, where they 
are expoſed to the actions of the muſculi glutæi 
and iliacus internus, and to the preſſure of the 
bowels contained in the belly. — The ſub- 
ſtance of the of/a ilium is moſtly cellular, ex- 
cept a thin external table. 
In a ripe child, the ſpine of the os Jum is 
. cartilaginous, and is afterwards joined to the 
bone in form of an epiphyſe.—— The large 
| N end of this bone is not compleatly oſſi- 

1 x 

O ISCHIUM* or hip bone, is of a mid- 
dle bulk between the two other parts of the 
ort innominatum, is ſituated loweſt of the three, 
and is of a very irregular figure.— Its ex- 
tent 


* Coxz, coxendicis, pixi. 
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tent might be marked by an horizontal line 
drawn near through the middle of the acetabu- 
lum; for the upper bulbous part of this bone 
forms ſome leſs than the lower half of that 
great ay, and the ſmall leg of it riſes to 
much the ſame height on the other ſide of the 
18 hole common to this bone and the o- 
ubis, We 
7 From the upper thick part of the os i/chi- 
um, a ſharp proceſs, called by ſome ſpinous, ſtands 
out backwards, from which chiefly the muſcu- 
lus coccygaeus and ſuperior gemellus, and part 
of the levator ani, riſe; and the anterior'or 
internal ſacroſciatic ligament is fixed to it.— 
Between the upper part of this ligament and 
the bones, it was formerly obſerved that the 
pyriform muſcle, the poſterior crural veſſels, 
and the ſeiatic nerve, paſs out of the pelvis.— 
Immediately below this proceſs, a ſinuoſity is 
formed for the tendon of the muſculus obtura- 
tor internus. In a recent ſubject, this part of 
the bone, which ſerves as a pully on which 
the obturator muſcle plays, is covered with a 
ligamentous cartilage, that, by two or three 
ſmall ridges, points out the interſtices of the 
fibres in the tendon of this muſcle.— The 
outer ſurface of the bone at the root of this 
ſpinous proceſs is made hollow by the pyrifor- 
mis or iliacus externus muſcle, | 
Below the finuoſity for the obturator 
muſcle, is the great knob or fubero/ity, co- 
vered with cartilage or tendon (a).— The 
upper part of the tuberoſity gives riſe to the 
inferior 


(a) Winſlow, Expobit. inst. dex os frais, § 96. 
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inferior gemellus muſcle.— To a ridge at the 
- inſide of this, the external or poſterior 
Jacroſciatic ligament is ſo fixed that between 
it, the internal ligament, and the ſinuoſity of 
the 0s iſcbium, a paſſage is left for the in- 
ternal obturator muſcle. The upper thick 
ſmooth: part. of the tuber, called by ſome its 
dorſum, has two oblique impreſſions on it. 
'The inner one gives origin to the long head 
of the biceps flexor tibiæ and ſeminervoſus 
muſcles, and the ſemimembranoſus riſes from 
the exterior one, which reaches higher and 
nearer the acetabulum than the other.— The 
lower, thinner, more ſcabrous part of the knob 
which bends forwards, 1s alſo marked with two 
flat ſurfaces, whereof the internal is what 
we lean upon in ſitting, and the external gives 
.Tiſe to the largeſt head of the triceps adduclor 
ſemoris. Between the external margin of 
the tuberoſity and the great hole of the o. 
innominatum, there is frequently an obtuſe 
ridge extended down from - the acetabulum, 
which gives origin to the quadratus femoris. 
.—As the tuber advances forwards, it becomes 
ſmaller, and is rough, for the origin of the 
muſculus tranſoerſalis and ereflor penis, —— 
The ſmall leg of it, which mounts upwards 
to join the os pubis, is rough and prominent 
at its edge, where the two lower heads of the 
trireps or quadriceps adductor femoris take their 
26, -- 
The upper and back part of the os i/chium 
is broad and thick; but its lower and fore- 
part is narrower and thinner. Its ſubſtance 


13 of the ſtructure common to broad _ . 
| : 
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The os ilium and pubis of the ſame fide 
are the only bones which are contiguous to 
the os iſcbtum. | "BY 

The part of the os i/chium which forms the 
acetabulum, the ſpinous proceſs, the great tuber, 
and the recurved leg, are all cartilaginous at 
birth, — The tuber, with part of the leg or 
proceſs above it, becomes an epiphyſe before 
this bone is fully formed. 

The OS PUBIS*, or ſhare bone, is the 
leaſt of the three parts of the os innominatum, 
and is placed at the upper fore-part of it.— 
The thick largeſt part of this bone is employ- 
ed in forming the acetabulum; from which 
becoming much ſmaller, it is ſtretched inwards 
to its fellow of the other ſide, where again 
it grows larger, and ſends a ſmall branch down- 
wards to join the end of the ſmall leg of the 
05 iſcbium, The upper fore part of each 
05 pubis is tuberous and rough where the 
muſculus rectus and pyramidalis are inſerted. 
From this a ridge is extended along the 
upper edge of the bone, in a continued line 
with ſuch another of the os ilium, which di- 
vides the abdomen and pelvis. The ligament 
of Fallopius is fixed to the internal end of 
this ridge, and the ſmooth: hollow below it is 
made by the p/oas and iliacus internus muſcles 


paſſing with the anterior crural veſſels and 


nerves behind the ligament. Some way 
below the former ridge, another is extended 
from the tuberous part of the os pubis down- 
wards and outwards towards the acetabulum ; 

5 between 


9 ag, pectiais, penis, pudibundum, feneſtratum. 
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between theſe two ridges the bone is hollow 
and ſmooth, for lodging the head of the 
pettineus muſcle —Immediately below, where 
the lower ridge is to take the turn down- 
wards, a winding niche is made, which is 
comprehended in the great foramen of a ſke- 
leton, but is formed into a hole by a ſubtend- 
ed ligament i in the recent ſubject, for the paſ- 
ſage of the poſterior crural nerve, an artery, 
and a vein,—— The interna] end of the 
o pubis is rough and unequal, for the firmer 
adheſion of the thick ligamentous cartilage 

that conneQs it to its fellow of the other ſide ; 

A he proceſs which goes down from that 
to the os z/chium is broad and rough before, 

where the gracilis and upper heads of the tri- 
ceps, or rather quadriceps adduclor femoris 
have their origin. 

The ſubſtance of the os pubrs is the ſame as 
of other broad bones. 

Only a part of the large end ir this bone 
is oſſified, and the whole leg is cartilaginous, 
in a child born at the full time. 

Betwixt the os iſchium and pubis a very 
large irregular hole is left, which, from its 
reſemblance to a door or ſhield, has been 
called thyroides, This hole is all, except the- 
niche for the poſterior crural nerve, filled up 


in a recent ſubje& with a ſtrong ligamentous 


membrane, that adheres very firmly to its cir- 
cumference. From this membrane chiefly the 
two obturator muſcles, external and internal, 
take their riſe. —The great deſign of this 
hole, beſides rendering the bone lighter, is 


to allow a * enough origin to the obtura- 
. tor 
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for muſcles, and ſufficient ſpace for lodging 
their bellies, that there may be no danger 
of diſturbing the functions of the contained 
viſcera of the pelvis by the actions of the in- 
ternal, nor of the external being bruiſed by 
the thigh bone, eſpecially by its leſſer 'tro- 
chanter, in the motions of the thigh inwards: 
Both which inconveniences muſt have happen- 
ed, had the ofſa innominata been compleat here, 
and of ſufficient thickneſs and ſtrength to 
ſerve as the fixed point of theſe muſcles.—— 
The bowels ſometimesmake their way through 
the nitch for the veſſels, at the upper part of 
this thyroid hole, and this cauſes a /ernia in this 
place (a). 7: | 122 ore 
In the external ſurface of the of/a innominata, 
near the outſide of the great hole, a large 
deep cavity is formed by all the three bones 
conjunaly : For the os pubis conſtitutes about 
one fifth; the os ilium makes ſomething 
leſs than two fifths, and the os i/chium as 
much more than two fifths, The brims of 
this cavity are very high, and are ſtill much 
more enlarged by the ligamentous cartilage, 
with which they are tipped in a recent ſub- 
jet. From this form of the cavity it has 
been called acetabulum ; and for a diſtinguiſh- 
ing character, the name of the bone that con- 
ſtitutes the largeſt ſnare of it is added; there- 
fore acetabulum offis i ſeii * is the name 
this cavity commonly bears. Round the baſe 


E. K of 


(a) Memoires de I'acad, de chirurgie, tom. i. p. 709, & e. 
* Coxz, coxendicis. | 
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of the /upercilia the bone is rough and unequal, 
where the capſular ligament of the articula- 
tion is fixed. The brims at the upper and 
back part of the acetabulum are much larger 
and higher than any where elſe ; which is very 
neceſſary to prevent the head of the femur. 
from ſlipping out of its cavity at this place, 
where the whole weight of the body bears 
upon it, and conſequently would otherwiſe 
be conſtantly in danger of thruſting it out. 
—As theſe brims are extended downwards 
and forwards, they become leſs; and at their 
internal lower part a breach is made in them; 
from the one ſide of which to the other, a 
ligament is placed in the recent ſubject; under 
which a large hole is left, which contains 
a fatty cellular ſubſtance and veſſels. The 
reaſon of which appearance has afforded 
matter of debate. To me it ſeems evident- 
ly contrived for allowing a larger motion to 
the | thigh inwards: For if the bony brims 
had been here continued, the neck of the 
thigh bone muſt have ſtruck upon them when 
the thighs were brought acroſs each other ; 
which, in a large ſtrong motion this way, 
would have endangered the neck of the one 
bone, or brim of the other, Then the veſ— 
ſels which are diſtributed to the joint may ſafe- 
ly enter at the ſinuoſity in the bottom of the 
breach ; which being however larger than 1s 
neceſſary for that purpoſe, allows the large 
mucilaginous gland of. the joint to eſcape below 
the ligament, when the head of the thigh bone 


is in hazard of preſſing too much upon it in the 
motions, 


* 
0 
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motions of the thigh outwards: (a).—Beſides 
this difference 1n the height of the brims, the 


acetabulum is otherwiſe unequal: For the lower 


internal part of it is depreſſed below the car- 
tilaginous ſurface of the upper part, and is not 
covered with cartilage; into the upper part of 
this particular depreſſion, where it is deepeſt 
and of a ſemilunar form, the ligament of the 
thigh bone, commonly, though improperly, 
called the round-one, is inſerted; while in its 
more ſuperficial lower part the large mucilagi- 
nous gland of this joint is lodged. The largeſt 
ſhare of this ſeparate depreſſion is formed in 
the os iſcbium. 11 „ Et vu 
From what has been ſaid of the condition 
of the three bones compoling this acetabulum 
in new born children, it muſt be evident, that 
a confiderable part of this cavity 1s cartilagi- 
nous in them. | 
The /a innominata are joined at their back 
part to each ſide of the os ſacrum by a ſort of 
future, with a very thin intervening cartilage, 
which ſerves as ſo much glue to cement theſe 
bones together; and ſtrong ligaments $0 from 
the circumference of this unequal ſurface, to 
conne& them more firmly, "The of/a innominata 
are connected together at their fore-part by the 
ligamentous cartilage interpoſed between the 
two ofa pubis. — Theſe bones can therefore 
have no motion in a natural ſtate, except what 
is common to the trunk of the body, or to the 
o ſacrum. But it has been diſputed, whether, 
or not they looſen ſo much from each other, 
and from the os ſacrum, in clind-birth, by the 
K 2 flov- 


(a) Petit, Memoires de l'acad. des ſciencee, 1722. 
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flow of mucus to the pelvis, and by the throws 
of the labour, as that the oſſa pubis recede from 
each other, and thereby allow the paſlage be- 
tween the bones tobe enlarged-—Several ob- 
ſervations (a) ſhew' that this relaxation ſome- 
times happens: But thoſe who had- frequent- 
ly opportunities of diſſecting the bodies of wo- 
men who died immediately afterbeing delivered 
of children, teach us to bewareof regarding this 
as the common effect of child- birth; for they 
found ſuch a relaxation in very few of the bo- 
dies which they examined (6b). 

Conſidering what great weight is ſupported 
in our erect poſture, by the articulation of the 
ofſa innominata with the os ſacrum, there is 
great reaſon to think that if the conglutinated 
turfaces of theſe. bones: were once ſeparated, 
(without which, the %a pubis cannot ſhuffle 
on each other), the ligaments would be vio- 
lently ſtretched, if not torn; from whence 
many diſorders would ariſe (c). 

Each os innominatum affords a ſocket (the 
acetabulum) for the thigh bones to move in, 
and the trunk of the body rolls here ſo much 
on the heads of the thigh bones, as to allow the 
moſt conſpicuous motions of the trunk, which 
are commonly thought to he performed by the 
bones of the ſpine.— This articulation is to 

be 


(a) Bauchin. Theat. anat. lib. 1. cap, 49 —Spigel. Anat. 
lib, 2. cap. 24.—Riolan. Anthropogr. lib, 6. cap. 12. 
Diemerbroeck, Anat. lib. 9 cap. 16. 

(5) Hildan. Epiſt. cent. obſ. 46.—Dionis. Sixieme de- 
monſt. des os. Mo: gagn. Adverf, 3. animad, 18. 


(e) Ludov. in Ephem, German. dec, 1. ann. 3. obſ. 255+ 
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be more fully deſcribed after the % femoris 
are examined. 

The pelvis then has a large open above 
where it is continued with the abdomen, is 
ſtrongly fenced by bones on the ſides, back, 
and fore-part, and appears with a wide opening 
below, in the ſkeleton ; but, in the recent ſub- 
je, a conſiderable part of the opening is filled 
by the ſacroſciatic ligaments, pyriform, inter- 
nal obturator, levatores ani, gemini, and caccy- 
gæi muſcles, which ſupport and protect the 
contained parts better than bones cculd have 
done; ſo that ſpace is only left at theloweſt part 
of it, for the large excretories, the vefica uri- 
naria, inteſlinum reflum, and in females, the 
uterus, to diſcharge themſelves. 

The THORAX *, or cheſt, which 1s the 
only part of the trunk of the body which we 
have not yet deſcribed, reaches from below the 
neck to the belly ; and, by means of the bones 
that guard it, is formed into a large cavity : 
The figure of which is ſomewhat conoidal; but 
its upper ſmaller end is not finiſhed, being left 
open for the paſſage of the wind-pipe, gullet, 
and large blood veſſels; and its lower part, or 
baſe, has no bones, and is ſhorter before than 
behind; ſo that, td carry on our compariſon, 
it appears like an oblique ſection of the conoid. 
Beſides which we ought alſo to remark, that the 
lower part of this cavity is narrower than ſome. 

way above (a); and that the middle of its 
back-part is conſiderably diminiſhed by the 
bones ſtanding forwards into it. 
: "= 3 The- 


o Pectus, am. 
(a Albin. de ofib. 8169. 
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The bones which form the thorax are the 
twelve dorſal vertebre behind, the ribs on the 
ſides, and the ſternum before. 

The vertebræ have already been deſcribed as 
part of the ſpine; and therefore are now to be 
paſſed, 

The RIBS, or co/te *, (as if they were 
cuſtodes, or guards, to theſe principal organs 
of- the animal machine, the heart and Jungs), 
are the long crooked bones placed at the fide 
of the cheſt, in an oblique direction down- 
wards in reſpe& of the back bone. Their 
number is generally twelve on each fide; 
though frequently eleven or thirteen have been 
found (b )—Sometimes the ribs are found pre- 
ternaturally conjotned or divided (c), 

The ribs are all concave internally; where 
they are alſo made fmooth by the action of the 
contained parts, which, on this account, are in 
no danger of being hurt by them ; and they 
are convex externally, that they might reſiſt 
that part of the preſſure of the atmoſphere, 
which is not balanced by the air within the 
lungs, during inſpiration.— The ends of the 
ribs next the vertcbre are rounder than they 
are after theſe bones have advanced forwards, 
when they become flatter and broader, and have 
an upper and lower edge, each of which is made 
rough by the action of the intercoſlal muſcles, 

BITE inſerted 


* TIArupas, eig fe, or ä 

(5) Riolac. Comment. de oſſibus, cap. 19.—-Ma chetti. 
cap. 9. Cow per Explicat. tab. 93. and 94.—Mo'gagn. 
Adverl. anat, 

{c) Sue Trad, d'ofſteolog. p. 141. 
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inſerted into them. Theſe muſcles, being all 
of nearly equal force, and equally ſtretched in 
the interſtices of the ribs, prevent the broken 

ends of theſe bones in a fracture from being 
removed far out of their natural place, to in 
terrupt the motion of the vital organs. — The 

upper edge of the ribs is more obtuſe and 

rounder than the lower, whick is depreſſed on 

its internal ſide by a long fofſa, fot lodging 
the intercoſtal veſſels and nerves ; on each 
ſrde of which there is a ridge, to which 

the intercoſtal muſcles are fixed. The /. 

fa is not obſervable however at either end of 
the ribs; for at the poſterior or root, the 
veſſels have not yet reached the ribs ; and, at 
the fore end, they are ſplit away into branches, | 
to ſerve the parts between the ribs': Which 

plainly teaches ſurgeons one reaſon of the 
greater ſafety of performing the operation of 
the empyema towards the ſides of the thorax, 

than either near the back or the breaſt, 

At the poſterior end “ of each rib, a little 
head is formed, which is divided by a middle 
ridge into two plain or hollow ſurfaces; the- 
loweſt of which is the broadeſt and deepeſt i in 
moſt of them. The two plains are joined to 
the bodies of two different vertebræ, and the 

ridge forces itſelf into the intervening carti- 
lage.—A little way from this head, we find, 
on the external ſurface, a ſmall cavity, where 
mucilaginous glands are lodged; and round the. 
head, the bokeuppears ſpongy, wherethe cap: 
a eK ſular 
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ſular ligament of the articulation is fixed. 
Immediately beyond, this a flatted tubercle riſes, 
with a ſmall cavity at, and roughneſs about its 
root, for the articulation of the rib with the 
tranſyerſe proceſs of the loweſt of the two ver- 
tebræ, with the bodies of which the head of 
the rib is joined. —Advancing further on this 
external ſurface, we obſerve in moſt of the 
ribs. another ſmaller tubercle, into which li- 
gaments which connect the ribs to each other, 
and to the tranſverſe proceſſes of the vertebræ 
and portions of the longiſſimus dor fi, are inſert- 
ed. Beyond this the ribs are made flat by the 
ſacro- lumbalis muſcle, which is inſerted into the 
part of this flat ſurface fartheit from the ſpine, 
where each rib makes a conſiderable curve, 
called by ſome its angle. Then the rib be- 
gins to turn broad, and continues ſo to its an- 
terior end ®, which is hollow, and ſpongy, forthe 
reception of, and firm- coalition with the car- 
tilage that runs thence to be inſerted into the 
flernum, or to be joined with ſome other car- 
tilage.—In adults, generally the cavity at this 
end of. the ribs is ſmooth and poliſhed on its 
ſurface; by, which the articulation of the car- 
tilage with. it has the. appearance of being de- 

ligned for motion; but it has none. 
The. ſubſtance of the ribs is ſpongy, cellular, 
and only covered with a very thin external la- 
mellated ſurface, which increaſes in thickneſs 
and ſtrength as it approaches the vertebre, 
To the fore-end of each rib a long broad 
and ſtrong cartilage is fixed, and reaches thence 
b to 


* TIA&Tz, palmula. 
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to the fernum, or is joined to the cartilage of 
the next rib. T his courſe, however, is not in 
a freight line with the ribs; for generally the 
cartilages make a conſiderable curve, the con- 
cave part of which is upwards; therefore, at 
their inſertion into the ſternum, they make an 
obtuſe angle above, and an acute one below. — 
Theſe cartilages are of ſuch a length as never 
to allow the ribs to come to a right angle 
with the ſpine ; but they keep them ſituated fo - 
obliquely, as to make an angle very conſider- 
ably obtuſe above, till a force excecding the 
elaſticity of the: cartilages | is applied. — Theſe 
cartilages, as all others, are-firmer and harder - 
internally, than they are on their external ſur- 
face; and ſometimes, in old people, all their 
middle ſubſtance becomes bony, while a thin 
cartilaginous: lamella appears externally (a). 
The offification however begins frequently at 
the external ſurface, —The greateſt alternate 
motions of the cartilages being made at their 
great curvature, that part remains frequently 
cartilaginous, after all he reſt is oſſified (Y. 
The ribs then are articulated at each end, 
of which the one behind is doubly joined to the 
vertebræ; for the head is received into the 
cavities of two bodies of the vertebræ, and the 
larger tubercle is received into the depreſſion 
in the tranſverſe. proceſs of the lower vertebra. 
When one examines the double articu- 
lation, he muſt immediately ſee, that no other 
motion can here be allowed than upwards and 
downwards; fince the tranſverſe proceſs hinders 


K 5 | the 


(s) Veſal. Iib. A. cap. 19. 
(% Eavere. Oſt(olog. nov. diſc. 5. f. 299. 
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the rib to be thruſt back; the reſiſtance 
on the other ſide of the /{ernum prevents the 
ribs coming forward; and each of the two 
Joints, with the other parts attached, oppoſe 
its turning round. But then it ts likewiſe as 
evident, that even the motion upwards and 
downwards can be but ſmall in any one rib at 
the articulation itſelf, But as the ribs advance 
forwards, the diſtance from their- center of 
motion increaſing, the motion mult be larger; 
and it would be very conſpicuous at their ante- 
rior ends, were not they reſiſted there by the 
cartilages, which yield ſo little, that the prin- 
cipal motion is performed by the middle part of 
the ribs, which. turns outwards and upwards, 
and occaſions the twiſt remarkable in the long 
ribs at the place near their fore-end where 
they are moſt reſiſted (a). 

Hitherto I have laid down the ſtructure and 
connection which moſt of the ribs enjoy, as 
belonging to all of them; but muſt now con- 
ſider the ſpecialities wherein apy of, them dif- 
fer from the general deſcription given or irom- 
cach other. 

In viewing the ribs from above downwards, 
their figure is ſtill ſtreighter ; the uppermoſt 
being the moſt crooked of any — Their obliqui- 
ty in reſpect of the ſpine increaſes as they de- 
ſcend; ſo that though their diſtances from each 
other is very little different at their back-part, 
yet at their fore- ends the diſtances between the 
lower ones muſt increaſe.— In conſequence 
too of this increaſed obliquity of the lower ribs, 

each 


(a) Winſlow, Memo:res de Vacad. ces ſciences, 1720. 
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each of their cartilages makes'a greater curve 
in its progreſs from the rib towards the ſter- 
num; and the tubercles, that are articufated 
to the tranſverſe proceſſes of the vertebræ, have 
their ſmooth ſurfaces gradually facing more up- 
wards, The ribs becoming thus more ob- 


kque, while the ſternum advances forwards in 


its deſcent, makes the diſtance between the 
ſternum and the anterior end of the lower ribs 


greater than between the ſternum and the ribs. 


above; conſequently the cartilages of thoſe 
ribs that are joined to the breaſt-bones are 
longer in the lower than in the higher ones. — 
Theſe cartilages are placed nearer to each o- 
ther as the ribs deſcend, which occaſions the 
curvature of the cartilages to be 8 1 
The length of the ribs increaſes from the 
firſt and uppermoſt rib, as far down as the 
ſeventh; and from that to the twelfth, as gra- 
dually diminiſhes. . The ſuperior of the two 
plain, or rather hollow ſurfaces, by which the 
ribs are articulated to the bodies of the verte- 
tz, gradually increaſes from the firſt to the 
fourth rib, and is diminiſhed after that in each 
lower rib. The diſtance of their angles 
from the heads always increaſes as they deſcend 


to the ninth; becauſe of the greater breadth ok. - 


the ſacro- lumbalis muſcle (a). 


The ribs are commonly divided ir- 8 


and falfe 188 21 ven ; | 

| ah. en upper ones 

The true + coſtae ars aher are all gradu. 
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ally longer as the ribs deſeend, and are join- 
ed to the breaſt - bone; lo, that being . 
conſtantly between two bones, they are flatted 
at both ends, and are thicker, harder, and more 
liable to oſſify, than the other cartilages, that 
are not ſubject to ſo much preff ure. Theſe ribs 
include the heart and lungs; anditherefore are 
the proper or true euſtodes- & n 
The five infertor Tibs of each fide are the 
falſe or BASTARD +, whole cartilages do 
not reach to the ſternum ; and therefore, want- 
ing the reſiſtance at their fore-part, they 
are then pointed ; and, on this account, ha- 
ving leſs preſſure, their ſubſtance is ſofter. 
| The cartilages of theſe falſe ribs are 
- ſhorter as the ribs descend- Io all theſe 
| +tve ribs the circular edge of the diaphragm 
is connected; and-its fibres, inſtead of being 
ſtretched immediately tranſverſely, and ſo 
running perpendicular to the ribs, are preſſed 
ſo as to be often, eſpecially in * 
parallel to the plane in which the ribs lie: 
Nay, one may judge by the attachments which 
theſe fibres have ſo frequently to the ſides; 
of the thorax, a confiderable way above 
where their extremities are inſerted into the 
ribs, and by the ſituation of the viſcera, al- 
_ ways to be obſerved in a dead ſubject laid ſu- 


* 1 W + there. is conſtantly. Rs concavity 


d ridge by the diaphragm within 

— . are contaitich the ſtomach, liver, 

ſplee 

-eckoned 

Maxi, BOY 1 Mins, =P 
adylterine, ſpuri®; egitim. | | 
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reckoned among the vi ſcera naturalia, have oc- 
bones, F 
Hence in ſimple fractures of the falſe ribs, 
without fever, the ſtomach ought to be kept 
moderately filled with food, leſt the pendulous 
ribs falling inwards, ſheuld thereby increaſe 
the pain, cough, Cc. (4) — Hence likewiſe 
we may learn how to judge better of the ſeat 
of ſeveral diſeaſes, and to do the operation of 
the empyema, and ſome others, with more 
ſafety than we can do, if we follow the com- 
mon directions. : 
The eight upper ribs were formerly (þ) claſ- 
ſed into pairs, with particular names to each 
two, to wit, the crooked, the ſolid, the pectoral, 
the twiſted : But theſe names are of ſo little 
uſe, that they are now generally neglected. 


caſioned the name of baſtard cuſtedes to theſe 


The firſt rib of each fide is ſo ſituated, 


that the flat fides are above and below, while 
one edge is placed inwards, and the other out- 
wards, or nearly ſo; therefore ſufficient ſpace 
is left above it for the {ubclavian veſſels and 
muſcle ; and the broad concave ſurface is op- 
poſed to the lungs : But then, in conſequence 
ef this fituation, the channel for the intercoſtal 
veſſels is not to be found, and the edges are 
differently formed from all the other, except 
the ſecond; the lower one being rounded, 


and the other ſharp——— The head of this 
rib. is not divided into two plain ſurfaces by 
| a middle 


(a) Hippoerat: de articulo, $ $1,—Pare, lib. 18. cap. 11, 
_ (6) Laurent. Hiſt. anat. lib, 2. cap. 25 ——Paaw, de 
ofibus, part. 3, cap. 2. 


A A 
— * * . N — 


— 


220 or THE SKELETON. 


a middle dee” becauſe it is only articulated 
with the firſt vertebra of the thorax. —t5 
cartilage is oſſified in adults, and is united to 
the ſternum at right angles. Fre quently 
this firſt rib has a ridge riſing near the middle 
of its poſterior edge, where one of the heads 
of the fealenus muſcle riſes. Farther for- 
ward it is flatted, or ſometimes: depreſſed by 
the clavicle, 

The fifth, ſixth, and ſeventh, or rather 
the ſixth, ſeventh, eighth, and ſometimes the 
fifth, ſixth, ſeventh; eighth, ninth ribs; have 
their cartilages at leaſt contiguous; and fre- 
quently they are joined to each other by croſs 
cartilages; and moſt' commonly the cartila- 
ges of the eighth, ninth, tenth, are conneQ- 
ed to the former and to each other by firm 
ligaments. 

The eleventh, and "I0) "RON the tenth rib, 
has no tubercle for its articulation with the 
tranſverſe proceſs of the vertebra, . to which it 
is only looſely fixed by ligaments The 
foſſa in its lower edge is not ſo deep as in the 
upper ribs, becauſe the veſſels run more to- 
wards the interftice between the ribs. Its 
fore-end is ſmaller than its body, and its ſhort 
ſmall cartilage is but looſely connected to the 
cartilage of the rib above. 

The twelſth rib is the ſhorteſt and ſtraight- 
eſt. Its head is only articulated with the 
laſt vertcbra of the thorax ; therefore is not 
divided into two ſurfaces. This rib. is not 
joined to the tranſyerſe proceſs of the verte- 
bra, and thereſore has no tubercle, being of- 

ten 
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ten pulled neceſſarily inwards by the diaphragm, 
which an articulation with the tranſverſe pro- 
ceſs would not have allowed. The foſſa is 
not found at its under edge, becauſe the veſ- - 
fels run below it. The fore-part of this 
rib is ſmaller than its middle, and has only a 
very ſmall- pointed cartilage fixed to it. 
To its whole internal fide the diaphragm is 
connected. 

The motions and uſes of the ribs fhall be 
more particularly treated of after the deſcrip- 
tion of the ſternum. TO | 

The heads and tubercles of the ribs of a 
new-born child have cartilages on them ; part 
of which becomes afterwards thin epiphy ſes. 
he bodies of the ribs incroach gradually 
after birth upon the cartilages; ſo that the 
latter are proportionally ſhorter, when com- 
pared to the ribs, in adults, than in chit- 
dren. | 

Here I cannot: help remarking the wiſe pro- 
vidence of our Creator, in preſerving us from 
periſhing as ſoon as we come into the world. 
The end of the bones of the limbs remain 
in a cartilaginous ſtate aſter birth, and are 
many vears before they are entirely united 
to the main body of their ſeveral bones; where- 
as the condyles of the occipital bone, and of 
the lower jaw, are true original proceſſes, 
and oſſified before birth, and the heads and 
tubercles of the ribs are nearly in the ſame 
condition; and therefore the weight of the 
large head is firmly ſupported; the actions of 
ſucking, ſwallowing, reſpiration, Sc. which 
are indiſf eaſably neceſſary for us as ſoon as we 
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come into the world, are performed without 
danger of ſeparating the parts of: the. bones that 
are moſt preſſed on in theſe motions : Where- 
as, had theſe proceſſes of the head, jaw, and 
ribs, been epiphyſes at birth, children muſt 
have been expoſed to danger of. dying by ſuch 
a ſeparation ;. the immediate conſequences of 
which would be the compreſſion of the be- 


ginning of the ſpinal marrow, or want of 
food, or a ſtop put to reſpiration. 


The 8 TE RNUM *, or breafi:bone, is 
the broad flat bone, or pile of bones, at the 
fore- part of the thorax, ——FFhe number 
of bones which this ſhould be divided into, 
has occaſioned debates among anatomiſts, 
who have conſidered it in fabjeQs of different 
ages. -In adults of a middle age, it is 
compoſed. of three bones, which eafily ſepa- 
rate after the cartilages connecting them are 
deſtroyed. Frequently the two lower bones 
are found intimately united; and very often in 
old people, the ſternum is a continued bony 
ſubſtance from one end to the other; though 
we ſtillobſerve two, ſometimes three tranſverſe 
lines on its ſurface ; ; which are marks of the 
former diviſions. 

When we conſider the ſternum as one bone, 
we find it broadeſt and thickeſt above, and 
becoming ſmaller as it deſcends. The inter- 
nal ſurſace of this bone is ſomewhat hollowed 
for enlarging the thorax; but the convexi- 
ty on the external ſurface is not ſo conſpi- 
cuous, becauſe the des are preſſed outwards 


by 


Trz 906, os peQtoris, enfiſo:me, ſeutum cordis, 
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by the true. ribs; the round heads of whoſe 
cartilages are received! into ſeven ſmooth pits, 
formed into each ſide of the ſternum, and are 
kept firm there by ſtrong ligaments, which on 
the external ſurface have a particular radiated 
texture Frequently the cartilaginous fibres 
thruſt themſelves into the bony ſubſtance of the 
ſternum, and are joined by a ſort of ſuture, — 
The pits at the upper part of the ſternum ate 
at the greateſt diſtance one from another, and, 


as they deſcend, are nearer; ſo that bg: two 
loweſt are contiguous. _ ,' 


The ſubſtance of the breaſt⸗ bone. is, 8 * 
lar, with a very thin external plate, eſpeci- 
ally on its internal ſurſace, , where we may 
frequently obſerve. a cartilaginous, cruſt ſpread 
over 8 On both ee . 


give it, and the moveable e. it hat 5 
the cartilages, it is ſufficiently ſecured from 
being broken; for it is ſtrong, by its quantity 
of bone; its parts. are kept together by liga- 
ments; and it yields enough to elude conſider- 
ably the violence offered (c). | 

So far may be ſaid of this bone in general; 
but the three bones, of which, according to 


the 


(a) Ruyſch. Catalog, rar. fig. 9. 
(% Jac. Sylv. in Galen de offibus, cap. 12. 


(e) Senac. in eines a 3 acad, des War 1724. 
© 
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the common account, it is compoſed i in adults, 
are each to be examined. 

The firſt, all agree, is ſomewhat of the fi- 
gure of a heart, as it is commonly painted ; 
only it does nct terminate in a ſharp point, — 
This is the uppermoſt thickeſt part of the 
flernum. 

The upper middle-part of this firſt bone, 
where it is thickeſt, is hollowed, to make place 
for the trachea arteria; though this cavity * is 
principally formed by the bone being raiſed on 
each ſide of it, partly by the clavicles thruſt- 
ing it inwards, and-partly by the ſterno-maſtoi- 
dei muſcles pulling i it upwards. On the out- 
ſide of each tubercle, there is an oblong cavr- 
ty, that, in viewing it tranſverſely from before 
backwards, appears a litile convex: Into theſe 
glenæ the ends of the clavicles are received. 
Immediately below theſe, the ſides of this bone 
begin to turn thinner; and in each a ſuperficial 
cavity or a rough ſuiface is to be ſeen, where 
the firſt ribs are received or joined to the Her- 
num. In the fide of the under end of this 
ſirſt bone, the half of the pit for the ſecond rib, 
on each ſide is formed. The upper part of 
the ſurface behind is covered with a ſtrong li- 
gament, which fecures the clavicles; and is 
_ aids to be more particularly taken notice 
J þ 

The dend or middle diviſion of this bone, 
is much longer, narrower, and thinner, than 
the firſt ; wn that it is a little nar- 
Tower 
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rowet above than below, it is nearly equal all 
over in its dimenſions of breadth or thick- 
neſs——In the ſides of it are compleat pits 
for the third, fourth, fifth, and ſixth ribs, 
and an half of the pits for the ſecond and ſe- 
venth. The lines, which are marks of the 


tormer diviſion of this bone, being extended 


from the middle of the pits of one fide to the 
middle of the correſponding pits of the other 
ſide. Near its middle an unoſſified part of 
the bone is ſometimes found, which, freed 
of the ligamentous membrane or cartilage 

that fills it, is deſcribed as a hole; and in 
this place, for the moſt part, we may obſerve a 
tranſverſe fine, which has made authors divide 
this bone into two,—W hen the cartilage be- 
tween this and the firſt bone is not offified, a 
manifeſt motion of this upon the firſt may 'be 


obſerved in reſpiration or in raiſing the fer- 
mm, by pulling the ribs upwards or diſtend- 


ing the lungs with air in a recent ſubjecrt. 
The third bone is much leſs than the other 

two, and has only one balf of the pit for the 

ſeventh rib formed in it ; wherefore it might 


be reckoned only an appendix of the flernum. 


In young ſubjeQs it is always cartilaginous, 


and is better known by the name of cartilage xi- 
plioides or enfiformis *, than any other; though 
the ancients often called the whole ſternum 
enſiforme, comparing the two firſt bones to the 

handle 


* Clypealis, gladialie, mucronata, maſum granatum, 


ſcutum ſtomachi, epiglottalis, cultralis, enen furculæ in- 
ferioris, ſcutiformis, en ſiculata. 


m—_—_ 
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handle and this appendix to the blade of a 
ſword. The third bone is ſeldom of the ſame 
figure, magnitude, or ſituation in any two ſub- 
jects; for ſometimesit is a plain triangular bone, 
with one of the angles below, and perpendicu- 
lar to the middle of the upper fide, by which 
it is connected to the ſecond bone. In o- 
ther people the point is turned to one ſide, or 
obliquely forwards or backwards Frequently 
it is all nearly of an equal breadth, and in ſeve- 
ral ſubjeQs1 it is bifurcated ; whence ſome wri- 
ters give it the name of furcella or furcula infe- 
rior; or elſe it is unoſſified, in the middle,— 
In the greateſt number of adults it is oſſified, 
and tipped with a cartilage ; in ſome one half 
of it is cartilaginous, and in others it is all in a 
cartilaginous ſtate, Generally ſeveral oblique 
| aments fixed at one end to the cartilages 

the ribs, and by the other to the outer ſur- 
a of the xipþhoid 14 connect it firmly to 
thoſe cartilages (a). 

So many different ways this ſmall bone 
may be formed, without any inconvenience : 
But then ſome of theſe poſitions may be ſo 
directed, as to bring on a great train of ill 
conſequences; . particularly , when the lower 
end 1s oſſified, and is too much turned out- 
wards or inwards (b), or when the conjunc- 

| tion 


(a) Weitbrecht. Syndeſmolog. P. 121. 
(5) Rolfinc. Diſſert. anat. lib. 2. cap. 41. —pPaaw. de 


oſſib. part. 1. cap. 3. & part 3. cap. 3.—Codroachi rr 
fy cartilagio, mucronat. | 
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tien of this appendix with the ſecond bone i is 
too weak (a), 

The ſternum is joined hy cartilages to the 
ſeven upper ribs, unleſs when the firſt coa- 
leſces with it in an intimate union of ſub- 
ſtance ; and its unequal cavity on each fide 
of its upper end is fitted for the ends of the 
clavicles. 

The ſternum moſt frequently has four round 
ſmall bones, ſurrounded with cartilage, in chil- 
dren born at the full time; the uppermoſt of 
theſe, which is the firſt bone, being the lar- 
gel. Two or three other very ſmall bony 
points are likewiſe tobe ſeen in ſeveral children. 
The number of bones increaſes for ſome 
years, and then diminiſhes, but uncertainly, 
till they are at laſt united into thoſe above de- 
ſcribed of an adult. 

The uſes of this bone are, to afford origin 
and inſertion to ſeveral muſcles ; to ſuſtain the 
mediaſtinum, to defend the vital organs, the 
heart and lungs, at the fore-part : and, laſt- 
ly, by ſerving as a moveable fulcrum of the 
ribs, to aſſiſt conſiderably in reſpiration : 
Which action, ſo far it depends on the mo- 
tion of the bones, we are now at liberty to ex- 
plain. 

When the ribs that are connected by their 
cartilages to the ſternum, or to the cartilages 
of the true ribs, are acted upon by the inter- 
coſtal muſcles, they muſt all be pulled from the 
oblique 


(a) Paaw. ibid, — Borrich. act. Hafn. vol. 3. ob. 79.—- Bo- 
net. Sepulchret. anat. tom. 2. lib. 3. Ys. Append. ad obſ. 
8. et ibid. 8 7. obſ. 19. 


and bring it nearer to a plane. 
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oblique poſition which their cartilages kept 
them in, nearer to the right angles with the ver- 
tebrae and flernum, becauſe the firſt or upper- 
moſt rib is by much the moſt fixed of any ; 

and the cartilages making a great reſiſtance to 
raiſing the anterior ends of the ribs, their 
large arched middle parts turn outwards as well 
as upwards. The ſternum, preſſed ſtrongly 
on both ſides by the cartilages of the ribs, is 
puſhed forwards, and that at its ſeveral parts, 
in proportion to the length and motion of its 
ſupporters, the ribs; that is, moſt at its lower 
end. ——' he ſternum and the cartilages, thus 
raiſed forwards, muſt draw the diaphragm con- 
nected to them; conſequently fo far ſtretch it, 
The power 
that raiſes this bone and the cartilages, fixes 
them ſufficiently to make them reſiſt the action 
of the diaphragm, whoſe fibres contract at the 
ſame time, and thruſt the viſcera of the abdo- 
men downwards. — The arched part of the 
ribs being thus moved outwards, their anterior 
ends and the ſternum being advanced forwards, 
and the diaphragm being brought nearer to a 
plain ſurface, inſtead of being greatly convex 
on each fide within each cavity of the thorax, 
it is evident how conſiderably the cavity, of 


wich the nine or ten upper ribs are the ſides, 


* be widened, and made deeper and long- 
While this is doing in the upper ribs, 
the lower ones, whoſe cartilages are not joined 
to the flermm or to other cartilages, move 
very differently, though they conſpire to the 
ſame intention, the enlargement of the fe- 
rax: For having no fixed point to which their 

anterior 
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anterior ends are faſtened, and the diaphragm 
being inſerted into them at the place where it 
runs pretty ſtreight upwards from its origin at 
the vertebre, theſe ribs are drawn downwards 
by this ſtrong muſcle, and by the muſcles of 
the abdomen, which, at this time, are reſiſt- 
ing the ſtretching force of the bowels ; while 
the intercoſtal muſcles are pulling them in the 
contrary direction, to wit, upwards : The ef- 
fect therefore of either of theſe powers, which 
are antagoniſts to each other, is very little, as 
to moving the ribs either up or down ; but the 
muſcles of the abdomen, puſhing at this time 
outwards by the viſcera, carry theſe ribs along 
with them. Thus the thorax is not only not 
allowed to be ſhortened, but 1s really widened 
at its lower part, to aſſiſt in making ſufficient 
ſpace for the due diſtenſion of the Jungs. 
As ſoon as the action of theſe ſeveral muſ- 
cles ceaſes, the elaſtic cartilages extending 
themſelves to their natural ſituation, depreſs 
the upper ribs, and the ſternum ſublides ;—— 
the diaphragm is thruſt up by the viſcera abdo- 
minalia, and the oblique and tranſverſe muſcles 
of the belly ſerve to draw the inferior ribs in- 
wards at the ſame time.—H}y theſe cauſes, 
the cavity of the breaſt is diminiſhed in all its 
dimenſions. - | | | 
Though the motions above deſcribed of the 
ribs and ſternum, eſpecially of the latter bone, 
are ſo ſmall in the mild reſpiration of a heal- 
thy perſon, that we can ſcarce obſerve them ; 
yet they are manifeſt whenever we deſignedly 
increaſe our reſpiration, or are obliged to do 
it after exerciſe, and in ſeveral diſeaſes, 
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OF THE SUPERIOR EXTREMITIES. 


A Uthors are much divided in their opinions 

about the number of bones which each 
ſuperior extremity * ſhould be ſaid to conſiſt of, 
ſome deſcribing the clavicle and fcapula as part 
of it, others claflirg theſe two bones with thoſe 
of the thorax : But ſince moſt quadrupeds have 
no clavicles, and the human thorax can per- 
form its functions right when the ſcapula is 
taken away (a), whereas it is impoſſible for us 
to have the right uſe of our arms without theſe 
bones ; I muſt think that they belong to the 
ſuperior extremities ; and therefore ſhall divide 
each of them into the ſboulder, arm, fore-arm 
and hand. 

The SHOULDER conſiſts of the clavicle 
and ſcapula. | Pi 

CLAVICULA, or collar- bone +, is the long 
crooked bone, in figure like an Italic /, placed 
almoſt horizontally between the upper lateral 
part of the ffernum, and what is commonly 

called the top of the ſhoulder, which as a 
clavis cr beam, it bears off from the trunk of 
the body. 

The clavicle, as well as other long round 
bones, 1s larger at its two ends, than in the 
middle. The end next to the ſternum f is 

og triangular: 


* Kung, yoo, ixPvadi, Enata, adnata, explantata 
membra, artus. 

(a) Philoſoph. tranſact. numb, 449. 5. 

+ Os jugulare, jugulum, furcula, ligula, clavie, humerus 
quibuſdam. | 5 


I Hapaodoyi. 
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triangular: The angle behind is conſiderably 
produced, to form a ſharp ridge, to which the 
tranſverſe ligament extended from one clavicle 
to the other is fixed (a). The ſide oppoſite to 


this is ſomewhat rounded.— The middle of this 


protuberant end is as irregularly hollowed, as 
the cavity in the ſternum for receiving it is rai- 
ſed; but in a recent ſubje&, theirregular conca- 


vity of both are ſupplied by a moveable car- 


tilage, which is not only muchmore cloſely con- 
nected every where by ligaments to the circum- 
ference of the articulation, than thoſe of the 
lower jaw are; but it grows to the two bones 
at both its internal and external end; its ſub- 
ſtance at the internal end being ſoft, but very 
ſtrong, and reſembling the intervertebral carti- 
lages (5). 
From this internal end, the clavicle, Tor a- 
bout two fifths of its length, is bended ob- 
liquely forwards and downwards. On the upper 
and fore-part of this curvature a ſmall ridge 
is ſeen, with a plain rough ſurface before it; 
whence the 3 fterno-hyoideus and ſterno- 
maſtoideus have in part their origin. — Near 
the lower angle a ſmall plain ſurface is often 
to be remarked, where the firſt rib and this 
bone are contiguous (c), and are connected by 


a firm ligament (4). From this a rough plain 


ſurface is extended outwards, where the pecto- 


L 1 ll 


(a) Riolan, Encheirid. anat. lib. 6. cap. 13 — | 


Expo, anat. des a 5p I 248 Weitbrecht. Act. Petro- 
polit. torn. 4. p Syndeſmolog, ſect. 2. I. 8 3. 

(b) Weich eche, ade molog, ſe&.2.1.F6. 

(c] Dionis, Sixieme demonſt, des os. 


(d) Weitbrecht, Syndeſmolog. ſect. 2. I. 7. 
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ral muſcle has part of its origin.— Behind, 
the bone is made flat and rough by the inſer- 
tion of the larger ſhare of the ſubclavian 
_ muſcle. After the clavicle begins to be 
bended backwards, it is round, but ſoon after 
becomes broad and thin; which ſhape it retains 
to its external end Along the external 
concavity, a rough ſinuoſity runs, from which 
ſome part of the deltoid muſcle takes its riſe: 
-——o Oppoſite to this, on the convex edge, a 
ſcabrous ridge gives inſertion to a ſhare of the 
cucullaris muſcle. The upper ſurface of the 
clavicle here is flat; but the lower is hollow, 
for lodging the beginning of the muſculus ſub- 
clavius ; and towards its back-part a tubercle 
riſes, to which, and a roughneſs near it, the 
ſtrong ſhort thick ligament conneRing this bone 
to the coracoid proceſs of the ſcapula is fixed. 

The external end * of this bone is horizon- 
tally oblong, ſmooth, ſloping at the poſterior 
fide, and tipped in a recent ſubje& with a car- 
tilage, for its articulation with the acromion 
ſcupulæ. Round this the bone is ſpongy, 
for the firmer conneCtion of the ligaments. 

The medullary arteries, having their di- 
rection obliquely outwards, enter the clavicles 
by one or more ſmall paſſages in the middle of 
their back part. : 

The ſubſtance of this bone 1s the ſame as of 
the other round long bones. 

The triangular - unequal interior end of 
each clavicle, has the cartilage above de- 
ſcribed interpoſed betwixt it and the irregu- 
lar cavity of the ſternum.— The 3 

whic 


+ *ETwpi;. 
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which ſurround this articulation to ſecure 
it, are 10 ſhort and ſtrong, that little mo- 
tion can be allowed any way; and the ſtrong 
ligament that is ſtretched acroſs the upper 
furcula of the ſternum, from the poſterior 
22 angle of the one clavicle, to the 
ſame place of the other clavicle, ſerves to keep 
each of theſe bones more firmly in their place. 
yy the aſſiſtance, however, of the move- 
able intervening cartilage, the clavicle can, 
at this joint, be raiſed or depreſſed, and moved 
backwards and forwards ſo much, as that the 
external end, which is at a great diſtance from 
that axis, enjoys very conſpicuous motions, 
The articulation of the exterior end of the 
clavicle ſhall be conſidered after the deſcription 
of the ſcapula. he 

The clavicles of infants are not deficient in 
any of their parts ; nor have they any epiphy- 
ſes at their extremities joined afterwards to 
their bodies, as moſt other ſuch long bones 
have, which preſeryes them from being bended 
too much, and from the danger of any unoſſified 
parts being ſeparated by the force which pulls 
the arms forwards. 
The uſes of the clavicles are, to keep the 
ſcapulæ, and conſequently all the ſuperior ex- 
tremities, from falling in and foreward upon the 
thorax ;, by which, as in moſt quadrupeds, the 
motions of the arms would be much confined, 
and the breaſt made too narrow. The cla- 
vicles likewiſe afford origin to ſeveral muſcles, 

and a defence to large veſſels  _ 
From the ſituation, figure, and uſe of the 
clavicles, it is evident, that they are much ex- 
L 2 ppoſed 
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poſed to fractures; that their broken parts muſt 
generally go by each other ; ; and that they are 
difficultly kept in their place afterwards, ' 

SCAPU LA, or ſboulder-blade *, is the tri- 
angular bone ſituated on the out-ſide of the 

ribs, with its longeſt ſide called its baſe, 
towards the ſpinal proceſſes of the vertebræ, 
and with the angle at the upper part of 
this ſide about three inches, and the lower 
angle at a greater diſtance from theſe proceſ- 
ſes.— The back- park of the ſcapula has nothing 
but the thin 79 of the ſerratus anticus major 
and ſubſcapularis muſcles between it and the 
Tibs : But as this bone advances forwards, its 
diſtance from the ribs increaſes. The upper 
or ſhorteſt ſide, called the ſuperior coſta of the 
ſcapula is nearly horizontal, and parallel with 
the ſecond ib The lower fide, which is 
named the inferior coſta, is extended obli quely 
from the third to the eighth rib.— The ſitua- 
tion of this bone, here deſcribed, is when peo- 
ple are ſitting or ſtanding in a ſtate of inac- 
tivity, and allow the members to remain 
in the moſt natural eaſy poſture.— The infe- 
rior angle of the ſcapula is very acute; the up- 
per one is near to a right angle; and what is 
called the anterior, does not deſerve the name, 
for the two ſides do not meet to form an angle. 
The body of this bone is concave towards 
the ribs, and convex behind, where it has the 
name of dorſum f. bree proceſſes are ge- 
nerally 


* W £TW@aTiov, latitudo humeri, ſcoptulum 
vel ſcutulum opertum, ſpatula, ala, humerus, clypeus, 
fcutum thoracis. 
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nerally reckoned to proceed from the ſcapula. 
The firſt is the large ſpine that riſes from 
its convex ſurface behind, and divides it une- 
qually. The ſecond proceſs ſtands out from 
the fore part of the upper ſide; and, from its 
imaginary reſemblance to a crow's beak, is na- 
med coracoides *, 2RL The third proceſs is the 
whole thick bulbous fore-part of the bone. 

After thus naming the ſeveral conſtituent 
parts of the ſcapula, the particular deſcription 
will be more eaſily underſtood, _ 

The baſe, which is tipped with cartilage in 
a young ſubject, is not all ſtreight : For above 
the ſpine, it runs obliquely forwards to the ſu- 
perior angle; that here it might not be too 
protuberant backwards, and ſo bruiſe the muſ- 
cles and teguments : Into the oblique ſpace the 
muſculus patientie is inſerted. At the root 
of the ſpine, on the back-part of the baſe, a 
triangular plain furface is formed, by the preſ- 
ſure of the tower fibres of the frapezius. 
Below this the edge of the /capula is ſcabrous 
and rough, for the inſertion of the ſerratus 
major anticus and rhomboid muſcles. 

The back-part of the inferior angle is made 
ſmooth by the latiſſimus dorſi paſling over it. 
This muſcle alfo alters the direction of the in- 
ferior coſta ſome way forwards from this angle: 
and ſo far it is flatted behind by the origin of 
the feres major. As the inferior coſta advan- 
ces forward, it is of conſiderable thickneſs, is 
ſlightly hollowed and made ſmooth behind by 
the teres minor, while it has a foſſa formed 
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into it below by part of the ſub/capularis ; and 
between the two a ridge with a ſmall depreſſion: 
appears, where the longus extenſor cubiti has 
its origin. | ; 

The ſuperter cofia is very thin; and near 
its fore-part there is a ſemi lunar nitch, from 
one end of which to the other a ligament 1s 
ſtretched; and ſometimes the bone is conti- 
nued, to form one, or ſometimes two holes for 
the paſſage of the ſcapular blaod-veſſels and 
nerves. Immediately behind this ſemi lunar 
cavity the coraco-hyoid muſcle has its riſe, 
From the nitch to the termination of the foſſa 
for the teres minor, the ſcapula is narrower than 
any where elſe, and ſupports the third proceſs. 
This part has the name of cervix. 

The whole dorſum of the ſcapula is always. 
ſaid to be convex 3 but, by reaſon of the raiſed 
edges that furround it, it is divided into two 
cavities by the ſpine, which is ſtretched from 
behind forwards, much nearer to the ſuperior 
than to the inferior ca. The cavity above 
the ſpine is really concave where the ſupra- ſpi- 
natus muſcle is lodged; while the ſurface of this 
bone below the ſpine, on which the infra- 
ſpinatus muſcle is placed, is convex, except a 
faſſa that runs at the ſide of the inferior coſta. 

The internal or anterior ſurface of this bone 
is hollow, except in the part above the ſpine, 
which is convex. The ſubſcapularis muſcle 
is extended over this ſurface, where it forms 
ſeveral ridges and intermediate depreſſions, 
commonly miſtaken for prints of the ribs ; 
they point out the interſtices of the * of 

? bres 
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fibres of which the ſubſcapularis muſcle is com- 
poſed (a). : 

The ſpine “ riſes ſmall at the baſe of the 
ſcapula, and becomes higher and broader as it 
advances forward.——On the ſides it is une- 
qually hollowed and crooked, by the ations of 
the adjacent muſcles Its ridge Þ 1s divi- 
ded into two rough flat ſurfaces : Into the up- 
per one, the trapezius muſcle is inferted ; and 
the lower one has part of the deltoid fixed to 
it. The end of the ſpine, called acromi- 
en 1, or top of the ſhoulder, is broad and flat, 
and is ſometimes only joined to the ſpine by a 
eartilage (50. The anterior edge of the 
acromion is flat, ſmooth, and covered with a 
cartilage, for its articulation with the exter- 
nal end of the clavicle; and it is hollowed 
below, to allow a paſſage to the infra and ſu- 
pre ſpinati muſcles, and free motion to the os 
umeri. 

The coracoid ꝙ proceſs is crooked, with its 
point inelining forwards ; ſo that a hollow 1s 
left at the lower-ſide of its root, for the 
paſſage of the infra-ſcapularis muſcle, 
The end of this proceſs is marked with three 
plain ſurfaces. Into the internal, the ſerra- 
tus minor anticus is inferted : From the exter- 
nal, one head of the biceps flexor cubiti riſes : 
and from the lower one, the coracobrachialis 

L 4 has 

(a) Winſlow, in Memoires de l' acad. des ſciences, 1722. 

* Paxic, ð rip xn wwonAutyr, eminentia ſcapularm. 

+ Pterigium, criſta. 
4 Eg G οονιννν, XOpartorionG, KOT , acromil 
os, ſummus armus, roſtrum porcinum, proceſſus digitalis. 

(5) Sue Trad. d' oſteol. p. 160, | 


* Ayxvpottd he, giyporidns, roſtriformis. 
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has its origin —At the upper part of the 
root of this proceſs, immediately before the 
ſemilunar cavity, a ſmooth tubercle appears, 
where a ligament from the clavicle is fixed. 
From all the external ſide of this coracoid 
 apophyſe, a broad ligament goes out, which 
becomes narrower where it is fixed to the 
acromion. The ſharp pain, violent inflam- 
mation, and tedious courſe of contuſions in this 
part, are probably owing to theſe tendons and 
ligaments being hurt. | 
From the cervix ſcapulæ the third proceſs 
is produced. The fore-part of this is form- 
ed into a glenoid cavity“, which is of the 
ſhape of the longitudinal ſection of an egg, 
being broad below, and narrow above. 
Between the brims of this hollow and the 
fore-part of the root of the ſpine, a large 
ſinuoſity is left for the tranſmiſſion of the 
ſupra and infra ſpinati muſcles; and on the 
upper-part of theſe brims we may remark a 
fmooth ſurface, where the ſecond head of the 
biceps flexor cubiti has its origin. -The 
root of the ſupercilia is rough all round, for 
the firmer adheſion of the capſular ligament 
of the articulation, and of the cartilage which 
is placed ou theſe brims, where it is thick, 
but becomes very thin as it is continued to- 
wards the middle of the cavity, which it lines 
all over. 
The medullary veſſels enter the ſcapula near 
the baſe of the ſpine. 
The 


* Quoxorvais, 


OF THE SKELETON. 239 


The ſubſtance of the ſcapula, as in all o- 
ther broad flat bones, is cellular, but of an un- 
equal thickneſs; for the neck and third pro- 
ceſs are thick and ſtrong. The inferior coſta, 
ſpine, and coracoid proceſs, are of a middle 
thickneſs; and the body is ſo preſſed by the 
muſcles, as to become thin and diaphanous. 

The ſcapula and clavicle are joined by plain 
ſurfaces, tipped with cartilage“; by which 
neither bone is allowed any conſiderable mo- 
tion, being tightly tied down by the common 
capſular ligament, and by a very ſtrong one 
which proceeds from the coracoid proceſs; 
but divides into two before it is fixed into 
the clavicle, with ſuch a direction, as either 
can allow this bone to have a ſmall rota- 
tion, in which its poſterior edge turns more 
backwards, while the anterior one riſes far- 
ther forewards; or it can yield to the fore- 
part of the ſcapula moving downwards, while 
the back-part of it is drawn upwards; in both 
which caſes, the oblong ſmooth articulated 
ſurfaces of the clavicle and ſcapula are not in 
the ſame plane, but ſtand a little tranſverſely, 
or acroſs each other, and thereby preſerve 
this joint from luxations, to which it would 
be ſubje&, if either of the bones was to move 
on the other perpendicularly up and down, 
without any rotation. Sometimes a move- 
able hgamentous cartilage is found in this 
joint ; otherwhiles. ſuch a cartilage is only 
interpoſed at the anterior half of it; and in 
ſome old ſubjects I have found a ſeſamoid 
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bone here (a). The ſcapula is connected 
to the head, os hyoides, vertebræ, ribs, and 
arm- bone, by muſcles, that have one end faſt- 
ened to theſe bones, and the other to the ſca- 
pula, which can move it upwards, downwards, 
backwards, or forwards; by the quick ſucceſſion 
of theſe motions, its whole body is carried in a 
circle. But being alſo often moved as upon 
an axis perpendicular to its plane, its circum- . 
ference turns in a circle whoſe center this 
axis is (5). Whichever of theſe motions it 
performs, it always carries the outer end of 
the clavicle and the arm along with it. | 
The glenoid cavity of this bone receives the 
ot humeri, which plays in it as a ball in a ſoc- 
ket, as will be explained more hereafter. 
The uſe of the Fapuls is, to ſerve as a ful- 
erum to the arm; and, by altering its poſi- 
tion on different occaſions, to allow always 
the head of the os Aumeri a right ſituated 
ſocket to move in; and thereby to aſſiſt and 
to enlarge greatly the motions of the ſuperior 
extremity, and to afford the muſcles which 
riſe from it more advantageous actions, = 
altering their directions to the bone whic 
they are to move. — This bone alſo ſerves 
to defend the back- part of the thorax, and is 
often employed to ſuſtain weights, or to reſiſt 
forces, too great for the arm to bear. 

The baſe, acromion, coracoid proceſs, and 
head of the ſcapula, are all in a cartilaginous 
Rate at birth; and the three firſt are joined 
as epriphyfes ; while the head, with the glenoid 

| cavity, 


(a) Jac. Sylv. Iſago . anat. lib. 3. > Watt: OY 
() See Winſlow, Memoires de I'acad. des ſciences, 1726. 
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cavity, is not formed into a diſtin ſeparate 
bone, but is gradually produced by the offifi- 
cation of the body of this bone being continued 
forwards. 

The ARM has only one bone, beſt known 
by the Latin name of 6s Aumeri *; which is 
long, round and nearly ſtreight. 

The upper end of this bone 4 is formed in- 
to a large round ſmooth head, whoſe middle 
point is not in a ſtreight line with the axis of 
the bone, but ſtands obliquely backwards from 
it — The extent of the head is diſtinguiſhed 
by a circular foſ/a ſurrounding its baſe, where 
the head is united to the bone, and the capſu- 
tar ligament of the joint is fixed. Below 
the fore-part of its baſe two tubercles ſtand 
out: The ſmalleſt one, which is ſttuated moſt 
to the infide, has the tendon of the ſubſcapularis 
muſcle inſerted into it. 'The larger more 
external protuberance is divided, at its upper 
part, into three ſmooth plain ſurfaces; into 
the anterior of which, the muſculus ſupra-ſpina- 
tus ; into the middle or largeſt, the infra-ſping- 
tus; into the one behind, the feres minor, is 
inſerted, Between theſe two tubercles, ex- 
actly in the fore-part of the bone, a deep long 
foſſa is formed, for lodging the tendinous head 
of the biceps flexor cubiti ; which, after paſſing, 
in a manner peculiar to itſelf, through the 
cavity of the articulation, is tied down by a 
tendinous ſheath extended acrofs the fofſa ; in 
which, and in the neighbouring tubercles, are: 
at {everat 


vum brachium, canna brachii. 
* Acrocolium. 
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ſeveral remarkable holes, which are pene- 
trated by the tendinous and ligamentous fibres, 
and by veſſels.——On each ſide of this foſſa, 
as it deſcends in the os iumeri, a rough ridge, 
gently flatted in the middle, runs from the 
roots of the tubercles.— The tendon of 
the pectoral muſcle is fixed into the anterior 
of theſe ridges, and the latiſſimus dorſi, and 
teres major, are inſerted into the internal one. 
———-A little behind the lower end of this laſt, 
another rough ridge may be obſerved, where 
the coraco-brachialis is inſerted. From the 
back part of the root of the largeſt tubercle 
a ridge alſo is continued, from which the bre- 


vis extenſor cubiti riſes ——T his bone is flatted 
on the inſides, about its middle, by the belly 
of the biceps flexor cubiti.— In the middle 


of this plain ſurface, the entry of the medulla- 
ry artery is ſeen ſlanting obliquely downwards, 
At the fore ſide of this plane the bone 
riſes in a ſort of ridge, which 13 rough, and 
often has a great many ſmall holes in it, where 
the tendon of the ſtrong deltoid muſcles is in- 
ſerted; on each ſide of which the bone is 
ſmooth and flat, where the brachiceus intermus 
riſes. The exterior of theſe two flat ſurfaces 
is the largeſt; behind it a ſuperficial ſpiral 
channel, formed by the muſcular nerve and 
the veſſels that accompany it, runs from be- 
hind forwards and downwards.—The body 
of the os Aumeri is flatted behind by the ex- 
tenſors of the fore · arm. Near the lower 
end of this bone, a large ſharp ridge is ex- 
tended on its outſide, from which the muſ- 


culus ſpinator , radii longus, and the longeſt 
| head 
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head of the extenſor carpi radialis riſe, —— 
Oppoſite to this, there is another ſmall ridge 
to which the aponeurotic tendon, that gives 
origin to the fibres of the internal and external 
brachiœi muſcle is fixed; and from a little 
depreſſion on the fore-{ide of it, the pronator 
radii teres riſes. $7 4 
The body of the os humer; becomes gra- 

dually broader towards the lower end, where 
it has ſeveral proceſſes : at the roots of which, 
there is a cavity before, and another behind®. 
The anterior is divided by a ridge into two; 
the external, which is the leaſt, receives the 
end of the radius; and the internal receives 
the coronoid proceſs of the wina in the flections 
of the fore-arm, while the poſterior deep 
triangular cavity lodges the olecranon in the 
extenſions of that member. The bone be- 
twixt theſe two cavities is preſſed ſo thin by 
the proceſſes of the ulna, as to appear diapha- 
nous in ſeveral ſubjects. The ſides of the 
poſterior cavity are ſtretched out into two pro- 
ceſſes, one in each ſide: Theſe are called 
condyles ; from each of which a ſtrong liga- 
ment goes out to the bones of the fore arm. 
The external condyle, which has an ob- 
lique direction alſo forwards in reſpe& of the 
internal, when the arm is in the moſt. natural 
poſture (a), is equally broad, and has an ob- 
tuſe ſmooth head riſing from it forwards.——. - 
From the rough part of the condyle, the in- 
ferior head of the bicornis, the extenſor: di- 
gitorum communis, extenſor carpi ulnaris, an- 

concus, 
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(a) Winſlow, Mcmoires de I acad. des ſciences, 1922, 
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coneus, and ſome part of the ſupinator radii 
brevis, take their-riſe; and on the ſmooth 
head the upper end of the radius plays. 
Immediately on the outſide of this, there is 
a ſinuoſity made by the ſhorter head of the 
Bicornis muſcle, upon which the muſcular 


nerve is placed. The internal condyle is 
more pointed and protuberant than the exter- 
nal, to give origin to ſome part of the flexor 
carpi radialis, pronator radii teres, palmaris 


longus, flexor digitorum ſublimis, and flexor car- 


pi ulnaris. Between the two condyles, is the troch- 
lea or pully, which conſiſts of two lateral pro- 
tuberances, and amiddle cavity, that are ſmooth 
and covered with cartilarge. When the fore- 
arm is extended, the tendon of the internal bra- _ 
ellius muſcle is lodged in the fore part of the 
cavity of this pully.— The external protube- 
rance, which is leſs than the other, has a ſharp 
edge behind; but forwards, this ridge 1s ob- 
tuſe, and only ſeparated from thelittle head, al- 
ready deſcribed, by a ſmall %, in which the 
Joined edges of the ulna and radius move.— 
The internal protuberance of the pully is largeſt 
and higheſt; and therefore in the motions of 
the ulna upon it, that bone would be inclined 
outwards, was it not ſupported by the radius on 
that ſide.— Between this internal protuberance 
and condyle, a ſmuoſity may be remarked, 
where the ulnar nerve paſſes. 

The ſubſtance and the internal ſtructure of 
the os Aumeri is the ſame, and diſpoſed in the 
ſame way, as in other long bones, 

The round head at the upper end of this 
bone is articulated with the glenoid cavity _— 

the 
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the ſcapula; which being ſuperficial, and ha- 
ving long ligaments, allows the arm a free 
and extenſive motion, Theſe ligaments 
are however conſiderably ſtrong. For, beſides 
the common capſular one, the tendons of the 
muſcles perform the office, and have been de- 
ſcribed under the name of ligaments. Then 
the acromion and coracoid proceſs, with the 
ſtrong broad ligaments ſtretched betwixt them, 
ſecure the articulation above, where the great- 


eſt and moſt frequent force 1s applied to thruſt 


the head of the bone out of its place. It is 
true that there is not near ſo ſtrong a defence 
at the lower part of the articulation ; but in 
the ordinary poſtures of the arm, that is, ſo 
long as it is at an acute angle with the 
trunk of the body, there cannot be any 


force applied at this place to occaſion a luxa- 


tion, ſince the joint is protected ſo well a- 
bove. 


The motions which the arm. enjoys by this 


articulation, are to every fide; and by the 
ſucceſſion of theſe different motions, a circle 
may be deſcribed, Beſides which, the bone 
performs a ſmall rotation round its own axis, 
But though this can be performed with the 
round head in all poſittons ; yet as theſe vary, 
the effects upon the body of the bone are 
very different : For, if the middle of the head 
is the center of rotation, as it is when the 
arm hangs down by the fide, the body of the 
bone is only moved forwards and backwards; 
becauſe the axis of motion of the head is near- 


ly at right angles with the length of the bone 


whereas, 
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(a) ; whereas, when the arm is raiſed to right 
angles with the trunk of the body, the cen- 
ter of motion, and the axis of the bone, come 
to be in the ſame ſtreight line; and there. 
fore the body of the os Ahumeri performs. the 
ſame motion with its head. — Though 
the motions of the arm ſeem to be very exten- 
ſive, yet the larger ſhare of them depends on 
the motion of the ſcapula.— The lower end of 
the os Aumeri is articulated with the bones of 
the fore-arm, and carries them with it in all 
its motions, but ſerves as a baſe on which they 
perform the motions peculiar to themſelves ; 
as ſhall be deſcribed afterwards. 

Both the ends of this bone are cartilaginous 
in a new-born infant, and the large head with 
the two tubercles, and the frochlea with the 
two condyles, become epiphyſes before they are 
united to the body of the bone. . 

The FORE-A RM conſiſts of two long 
bones, the ulna and radius; whoſe ſituation, 
in reſpe& of each other, is oblique in the leaſt 
ſtraining or moſt natural poſture; that is, the 
ulna is not directly behind, nor on the outſide 
of the radius, but in a middle ſituation between 
theſe two, and the radius croſſes it. The ſi- 
tuation however of theſe two bones, and of all 
the other bones of the ſuperior extremity that 
are not yet deſcribed, is frequently altered; and 
therefore, to ſhun repetitions, I defireit may be 
now remarked, that, in the remaining account 
of the ſuperior extremity, J underſtand by the 

term 


(a) Hippocra. de articul. & 1. f 
+ Cubitus, T1xvs, wi, Tvyw!, ulna, lacertus. 
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term of poſterior, that part which is in the 
ſame direction with the back of the hand; 
by anterior, that anſwering to the palm ; by in- 
ternal, that on the ſame fide with the thumb; 
by external, the ſide neareſt to the little fin- 
ger; ſuppoſing the hand always to be in a 
middle poſition between pronation and ſupi- 
nation. : 

LNA, ſo named from its being uſed as a 
meaſure, is the longeſt of the two bones of the 
fore- arm, and ſituated on the outſide of the 
radius. | 

At the upper end of the ulna are two proceſ- 
ſes.— The poſterior is the largeſt, and formed 
like a hook, whoſe concave ſurface moves up- 
on the pully of the os humeri, and is called 
olecranon t, or top of the cubit.— The convex 
back part of it is rough and ſcabrous, where the 
longus, brevis, and brachicus externus, are in- 
ſerted. The olecranon makes it unneceſſary 
that the tendons of the extenſor muſcles ſhould 
paſs over the end of the os iumeri; which 
would have been of ill conſequence in the great 
flections of this joint, or when any conſiderable 
external force is applied to this part (a), —The 
anterior proceſs is not ſo large, nor does it reach 
ſo high as the one behind ; but 1s ſharper at its 
end, and therefore is named coronoid. - Between 
theſe two proceſſes, a large ſemicircular or ſig- 
moid concavity is left; the ſurface of which, 

on 


+ Cubitus, ue, TpoTYX0v, focile majus, canna vel 
arundo major, et inferior brachii. | 
I Aynay, gibber cubitis, additamentum necatum. | 
(a) Winſlow, Expoſition anatomique du corps humain, 
traite des os ſecs, 8 979. 
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on each ſide of a middle riſing, is ſlanting, and 

exactly adapted to the pully of the bone of the 

arm. Acroſs the middle of it, there is a 

{mall ſinuoſity for lodging mucilaginous glands ; 

where, as well as in a {mall hollow on the in- 

ternal ſide of it, the cartilage that lines the 
reſt of its ſurface is wanting. Round the 
brims of this concavity the bone is rough, 

where the capſular ligament of the joint is im- 

planted.——Immediately below the olecranon, 

on the back-part of the una, a flat triangular 
ſpongy ſurface appears, on which we common- 
ly lean.—At the internal ſide of this, there is 

a larger hollow ſurface, where the muſculus an- 

con&us is lodged ; and the ridge at the infide 
of this gives riſe to the muſculus ſupinator radii 
brevis. Between the top of the ridge and 
the coronoid proceſs is the ſemilunated ſmooth 
cavity, lined with cartilage, in which, and a 
ligament extended from the one to the other 
end of this cavity, the round head of the radi- 
us plays. Immediately below ita rough hollow 
gives lodging to mucilaginous glands. Below 
the root of the coronoid proceſs, this bone is ſca- 
brous and unequal, where the brachieus internus 
is inſerted. On the outſide of that we obſerve 
a ſmooth concavity, where the beginning of the 
flexor digitorum profundus ſprouts out. 

The body of the una is triangular.— The 
internal angle is very ſharp where the liga- 
ment that connects the two bones is fixed ;— 
The ſides, which make this angle, are flat and 
rough, by the action and adheſion of the many 
muſcles which are ſituated here At the 


diſtance 
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diſtance of one third of the length of the l- 


na from the top, in its fore- part, the paſſage 
of the medullary veſſels is to be remarked 
ſlanting upwards.— The external ſide of this 
bone 1s ſmooth, ſomewhat convex, and the an- 
gles at each edge of it are blunted by the preſſure 
of the muſcles equally diſpoſed about them. 
As this bone deſcends, it becomes gradually 
{ſmaller ; ſo that its lower end terminates in a 
little head, ſtanding on a ſmall neck. — To- 
wards the fore but outer part of which laſt, an 
oblique ridge runs, that gives riſe to the pro- 
nator radi: quadratus.— The head is round, 
ſmooth, and covered with a cartilage on its in- 
ternal fide, to be received into the ſemilunar 
cavity of the radius; while a ſtyloid proceſs + 
riſes from its outſide, to which is fixed a ſtrong 
ligament that is extended to the os cuneiforme 
and piſiſorme of the wrift, Between the back- 


part of that internal ſmooth fide and this pro- 


ceſs, a ſinuoſity is left for the tendon of the 


extenſor carpi ulnaris. On the fore-part of 


the root of the proceſs, ſuch another depreſ- 
ſion may be remarked for the paſſage of the 


ulnar artery and nerve.— The end of the bone 


is ſmooth, and covered with a cartilage.— Be- 
tween it and the bones of the wriſt, a doubly- 
concave moveable cartilage is interpoſed, which 
is a continuation of the cartilage that covers the 
lower ends of the radius, and is connected looſe- 
ly to the root of the ſtyloid proceſs, and to the 


rough cavity there; in which mucilaginous 


glands are lodged. | 
| = he 


＋ Teapendd „ maleolus externus. 
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The uhais articulated above with the lower 
end of the os iumeri, where theſe bones have 
depreſſions and protuberances correſponding to- 
each other, ſo as to allow an eaſy and ſecure 
extenſions of the fore-arm to almoſt a ſtreight 
line with the arm, and fleQtion to a very acute 
angle; but, by the ſlanting poſition of the 
pully, the lower part of the fore-arm is turned 
outwards in the extenſion, and inwards in the 
flection (a); and a very ſmall kind of rotation 
is likewiſe allowed in all poſitions, eſpecially 
when the ligaments are moſt relaxed by the 
fore- arm being in a middle degree of flection. 
The una is alſo articulated with the radius 
and carpus, in a manner to be related afterwards. 
XRADIUSX, ſo called from its imagined re- 
ſemblance to a ſpoke of a wheel, or to a wea- 
ver's beam, is the bone placed at the inſide of 
the fore-arm. Its upper end is formed into a 
circular little head, which is hollowed for an 
articulation with the tubercle at the fide of 
the pully of the os Aumeri; and the half of 
the round circumference of the head next to 
the ulna is ſmooth, and covered with a carti- 
lage, in order to be received into the ſemilu- 
nated cavity of that bone.— Below the head, 
the radius is much ſmaller; therefore this part 
is named its cervix, which is made round by 
the action of the ſupinator radii brevis —At 
the external root of this neck, a tuberous pro- 
ceſs riſes ; into the outer part of which the bi- 
ceps flexor cubiti is inſerted, From this a 
ridge runs downwards and inwards, where the 
ſupinator 

(a) Winſlow, Memoires de l'acad des ſciences, 1722. 
* Kepyic, TEpan1 X00, focile minus, canna, minor, 


arundo minor. 
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ſupinator radii brevis is inſerted; and a little 
below, and behind this ridge, there is a rough 
ſcabrous ſurface, where the pronator radii te- 
res is fixed. 

The body of the radius is not ſtreight, but 
convex on its internal and poſterior ſurfaces; 
where it is alſo made round by the equal preſ- 
ſure of the circumjacent muſcles, particularly 
of the extenſors of the thumb; but the ſur- 
faces next to the ulna are flatted and rough, for 
the origin of the muſcles of the hand; and 
both terminate in a common ſharp ſpine, to 
which the ſtrong ligament extended betwixt 
the twobones of the fore- arm is fixed, —A little 
below the beginning of the plain ſurface, on its 
fore-part, where the flexor muſcle of the laſt 
joint of the thumb takes its origin, the paſſage 
of the medullary veſſels is ſeen ſlanting upwards. 
The radius becomes broader and flatter to- 
wards the lower end, eſpecially on its fore-part, 
where its pronator quadratus muſcle is ſituated. 

The lower end of the radius is larger than 
the ſuperior; though not in ſuch a diſpropor- 
tion as the upper end of the ulna is larger than 
its lower end. Its back-part has a flat ſtrong 
ridge in the middle, and fofſz on each ſide — 
In a ſmall groove, immediately on the outſide 
of the ridge, the tendon of the extenſor ter- 
tii internodii policis plays,—In a large one be- 
yond this, the tendons of the indicator and of 
the common extenſor muſcles of the fingers 
paſs. —Cofftiguons to the ana, there is a ſmall 
depreſſion made by the extenſor minimi digiti. 
— On the inſide of the ridge there is a broad 

depreſſion, 
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depreſſion, which ſeems again ſubdivided, where 
the two tendons of the Þicornis, or extenſor 
curpi radialis, are lodged, —The internal ſide 
of this end of the radius is alſo hollowed by 
the extenſors of the firſt and ſecond joint of 
the thumb ; immediately above which, a little 
rough ſurface ſhews where the ſupinator radii 
longus is inſerted. ——o'The ridges at the ſides 
of the grooves, in which the tendons play, 
have an annular ligament fixed to them, by 
which the ſeveral ſheaths for the tendons are 
formed. The fore-part of this end of the 
radius is alſo depreſſed, where the flexors of 
the fingers and flexor carpi radialis paſs ——— 
The external fide is formed into a ſemilunated 
ſmooth cavity, lined with a cartilage, for re- 
ceiving the lower end of the una. 'The 
loweſt partof the radius is formed into an ob- 
long cavity; in the middle of which'is a ſmall 
tranſverſe riſing, ently hollowed, for lodging 
mucilaginous glands ; while the riſing itſelf is 
mſinuated into the conjunctions of the two 
bones of the wriſt that are received into the 
cavity. The internal fide of this articulation 
is fenced by a remarkable proceſs * of the 
radius, from which a ligament goes out to the 
wrift, as the iylo;d proceſs of the ulna with 
its ligament guards it on the outſide. 
Ihe ends of both the bones of the fore 
arm being thicker than the middle, there is a 
conſiderable diſtance between the bodies © 
theſe bones; in the larger part of which a 
ſtrong tendinous, but thin ligament is extend- 
ed, to give a large enough ſurface for the origin 
wy of 


* Malleolus internus, proceſſus ſtyloides. 
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of the numerous fibres of the muſcles ſituated 
here, that are ſo much ſunk between the bones, 
as to be protected from injuries, which they 


would otherwiſe be expoſed to. But this liga- 


ment is wanting near the upper end of the fore- 
arm, where the ſupinator radii brevis, and fle- 
xor digitorum pro fundus, are immediately con- 
nected (a). [4:5 be 
Both ends of the bones of the fore-arm 
are firſt cartilages, and then epipby/es in chil- 
dren. 

As the head of the radius receives thetubercle 
of the os bumeri, it is not only bended and ex- 
tended along with the u/na, but may be moved 
round its axis in any poſition; and that this 
motion round its axis may be ſufficiently large, 
the ligament of the articulation is extended 
farther down than ordinary on the neck of this 
bone, before it is connected to it; and it is ve- 
ry thin at its upper and lower part, but makes 
a firm riſing in the middle. This bone is al- 
ſo joined to the ulna by a double articulation; 

for above, a tubercle of the radius plays in x 
ſocket of the ulna; whilſt below, the radius 
gives the ſocket, and the uina the tubercle : 
But then the motion performed in theſe two is 
very different; for at the upper end, the ra- 
dius does no more than turn round its axis; while 
at the lower end, it moves in a ſort of cycloid 
upon the round part of the ulna; and as the 


hand is articulated and firmly connected here 


with the radius, they muſt move together, 
| When 


() Weitbrecht. Syndeſmolog. fig. 10, 11. 


— 
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When the palm is turned uppermoſt, the ra- 
- dius is ſaid to perform the ſupination; when the 
back of the hand is above, it is ſaid to be prone. 
But then the quickneſs and large extent of theſe 
two motions are aſſiſted by the ulna, which, as 
was before obſerved, can move with a kind of 
ſmall rotation on the ſloping ſides of the pul- 
ley. This lateral motion, tho? very inconſider- 
able in the joint itſelf, is conſpicuous at the low- 
er end of ſuch a long bone: and the ſtrong liga- 
ment connecting this lower end to the carpus, 
make the hand more readily to obey theſe mo- 
tions.—When we deſign a large circular turn 
of our hand, we increaſe it by the rotation of 
the os bumeri, and ſometimes employ the ſpine 
and inferior cxtremities to make theſe motions. 
of pronation or ſupination of the hand large 
enough. _ 6 | 
The HAND® comprehendsall from the joint 
of the wriſt to the points of the fingers. Its 
back-part is convex, for greater firmneſs and 
ſtrength; and it is concave before, for contain- 
ing more ſurely and conveniently ſuch bodies 
as we take hold of, ——One half of the hand 
has an obſcure motion in compariſon of what 
the other has, and ſerves as a baſe to the move- 
able half; which can be extended back ve- 
ry little farther than to a ſtreight line with the 
fore-arm, but can be conſiderably bended for- 
wards. | | A ue eh 
As the bones that compoſe the hand are of 
different ſhapes and uſes, while ſeveral of them 
that are contiguous agree in ſome general cha- 
racters; the hand is, on this account, common- 


* Axpoxtip, ſumma anus. 


_—_Y 


— 
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ly divided into the carpus, metacarpus, and Hin- 


. 
The CARUS * is compoſed of eight ſmall 
ſpongy bones, ſituated at the upper part of the 


hand. I ſhall deſcribe each of theſe bones, 
under a proper name taken from their figure 


(a) ; becauſe the method of ranging them by 
numbers leaves anatomiſts too much at libe 


to debate very idly, which ought to be prefer- | 


red to the firſt number: or, which is worſe, 
ſeveral, without explaining the order they ob- 


ſerve, differently apply the ſame numbers, and 
ſo confound their readers. But that the de- 


ſcription of theſe bones may be in the fame or- 


der as they are found in the generality of ana- 
tomical books, I ſhall begin with the range of 
bones that are concerned in the moveable 
joint in the wriſt, or are connected to the 
fore-arm, and ſhall afterwards conſider the 


four that ſupport the thumb and oſſa metacarpi 
of the fingers. 


The eight bones of the carpus are, os ſca- 


Plioides, lunare, cuneiforme, piſiſorme, trapezium, 
trapezoides, magnum, unciforme. 

The ſcaphoides is ſituated moſt internally of 
thoſe that are articulated with the fore-arm,— 
The lunare is immediately on the outſide of 
the. former,—The cuneiforme is placed till 
more externally, but does not reach ſo high 
up as the other two—The piſiforme ſtands 
forwards into the palm from the cuneiforme.— 
'The trapezium 1s the firſt of the ſecond row, 
and is ſituated betwixt the ſcaphoides and firſt 

M Joint 
* Kr, brachiale, prima palme pars, raſetts. 
(©) Lyſer. Cult. anat. lib. 5. cap. 2. 
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gers; among which laſt the thumb is reckon- 


* tr eo — — 
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joint of the thumb. The trapezoides is im- 
mediately on the outſide of the trapegium.— 
The os magnum is ſtill more external.— The 
unciforme is farther to the ſide of the little fin- 
: Os ſcaphaides* is the largeſt of the eight ex- 
cept: one. It is convex above, concave and 
oblong below; from which ſmall: reſemblance 
of acboat it has got its name.—Jts ſmooth con- 
vex ſurface is divided by a rough middle foſſa, 


W Which runs obliqueby croſs it. The upper 


largeſt diviſion is articulated with the radius.— 
Into the foſſa the common ligament of the 
joint: of the wriſt-ts fixed; the lower di- 
viſion is joined to the trapegium and trapexoi- 
des. The concavity receives more than an 
balf of the found head of the os magnum. 
The external ſide of this hollow is formed in- 
to a ſemilunar plane, to be articulated with 
the following bone. The internal, poſterior, 
and anterior edges are rough, for fixing the 
ligaments that connect it to the ſurrounding 

bones. | | 
Os lunare f has a ſmooth convex upper ſur- 
face, by which it is articulated with the radi- 
u5,—— The internal ſide, which gives the 
name to the bone, is in the form of a cre- 
ſcent,. and is joined with the ſcaphoid.;—the 
lower: ſurface is hollow, for receiving part of 
the head of the o5-magnum.,—On the outſide 
of this cavity is another ſmooth, but narrow 
_ oblong ſinuoſity, for receiving the upper end 
of the os unciforme e- On' the outſide of 
; which 


* KoTvAoudis, naviculare. 
T Lunatutm, | 
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which = ſmalb round convexity 13 found, for 
its connection with the o cunef forme. — . 
tween the great convexity above, and the 
firſt deep inferior cavity, there is a rough foſ> 
fa, in Which the circular Ugamentt' of the 
joint of rie wriſk is fired. 

Ot cuneiforme* is broader above; and to- 
wards the back of che hand! than it is below 
and forwards : which gives it the refetiblance 
of a wedge.—The ſuperior lightly convex furs. 
face is included in the joint of the wriſt, be- 
ing oppoſed to the lower end of the — 
Below this the cuneiform bone Has a rough 
foſſa, wherein the ligament of the articula- 
tion of the wrift is fixed,—On tlie internal 
ſide of this bone; where it is contiguous to the 
or Junare,” it is ſmoeth and flightly eoncave.— 
Itslowerfurface, where it is contiguous to the 
os unci forme is oblong, ſomew hat ſpiral, and 
concave.— Near the middle of its anterior 
ſurface à circular plane appears, t where: ttte 
or piſiforme is ſuſtained. 

Os pififerme f is almoſt ſpherical, : 
one circular plane, or lightly hoflow drag 
which is covered with cartilage for its motion 
on the cunei forme bone, from which its whole 
rough body is prominent forwards into the 
palm; having the tendon of the flexor carpf* 
ulnaris and a ligament from the ftyleid pro- 
ceſs of tlie ulna, fixed tolits upper part; the 
tranſverſe ligament of the wriſt is connected to 
its internal ſide; ligaments extended to the 
unci form bone, and to the os metzcarpr of the 


M 2 little 


E Triquetrum, 
T Cartilaginoſum, ſubrotuadum, rectum. 
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little finger, are attached to its lower part; 
the abdudor minimi digiti has its origin from: 


its fore-part; and, at the internal fide of it, 


a ſmall depreſſion is formed, for the paſſage 
of the ulnar nerve. 

Trapexium * has four- Wuschel, ſides and an- 
gles in its back part, from which it has got its 
name. Above, its ſurface: is: ſmooth, flight- 
ly. hollowed, and ſemicircular, for its con- 


junction with the ef ſcaploides.—Its external 


ſide is an oblong concave ſquare, for receiv- 
ing the following bone. The inferior ſurface 
is formed into a pulley; the two 83 
ſides of which are external and internal. 

this pulley the firſt bone of the thumb is Foun 
ed. At the external ſide of the exter- 
nal protuberance, a a ſmall oblong ſmooth ſur- 
face is formed by the os metacarpi indicis.— 
The fore-part of the frapezium is prominent 
in the palm, and, near to the external ſide, 
has a ſinuoſity in it, where the tendon of 
the flexor carpi radialis is lodged ;- on the 
ligamentous ſheath of which the. Mendon of 
the flexor tertii internodii pollicis plays: And 
ſtill more externally the bone is ſcabrous, 
where the tranſverſe ligament of the wriſt is 


connected, the abductor and flexor primi inter- 


nodii pollicis have their origin, and ligaments 
go out to the firſt bone of the thumb, 

29s trapezoides , ſo called from the irregu- 

uadrangular figure of its back part, is 

2 malleſt bone of the wriſt, except the 


: gifs Forme. * figure of it is an irregular 


cube. 


® Oc cubiforme, trapexoidex, multangulum im. 
+ Trapezium, e or minus, a 7 
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cube. It has a ſmall hollow ſurface above, 
by which it joins. the ſcapboides; a long con- 
vex one internally, where it is contiguous to 
he trapezium z a ſmall external one, for its 
conjunction with the os magnum; and an in- 
ferior convex ſurface, the edges of which are 
however ſo raiſed before and behind, that a 
ſort of pulley is formed, where it ſuſtains the 
05 metacarpi indicis. 
O, magnum *, ſo called becauſe it is the 
largeſt bone of the carpus, is oblong, having 
four quadrangular ſides, with a round — 
end, and a triangular plain one below. 
The round head is divided by a ſmall riſin 
oppoſite to the connection of the os ſcapboider 
and lunare, which together form the ca 
for receiving it.— On the inſide a ſhort plain 
ſurface joins the os magnum to the trapexoides. 
on the outſide is a long narrow concave 
ſurface, where it is contiguous to the os unci- 
forme. The lower end, which ſuſtains the 
metacarpal bone of the middle finger, is tri- 
angular, ſlightly hollowed, and farther advanc- 
ed on the internal ſide than on the external, 
having a conſiderable oblong depreſſion made 
on the advanced inſide by the — bone 
of the fore · finger; and generally there is a 
imall mark of the 0s en, digi iti annularis 
on its external ſide, 

Os. unciforme 4 has got its name from 2 
thin broad proceſs that ſtands out from it for- 
wards into the palm, and is hollow on its in- 
5 for ee paſſage to the anden, of 
ads „ ions bn Seo [ont nile 


4 Ml @pititum,- 7 1 2 2 
F Cuneiforme. | | 
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the flexors of the fingers. —To this procefs 
alſo the tranfverſe ligament is fixed, that 
binds down and defends theſe tendons; -and 
the flexor and abduttor muſcles of the little 
finger have part of their origin from it. 
The upper plain ſurface is ſmall, convex, 
and joined with the r lunare Ahe inter- 
nal ſide is long, and ſlightly convex, adapted 
to the contiguous os magnum: The external 
ſurface is oblique, and irregularly convex, to 
be articulated with the cuneiform bone: 
the lower end is divided into two concave 
ſurfaces; the external is joined with the me- 
tacarpal bone of the little finger, and the in- 
ternal one is fitted to the metacarpal. bone 
of the ring finger. 
3 In theldeſcription of the preceding irt 
y bones, T have ly mentioned thoſe plain ſur- 
Faces covered with cartilage, 'by which they 
are artieulatec to each other, or to ſome other 


i ones, except in ſome few ales, where fome= 
"If thing extraordinary was to be obſerved; and 
Y Thave teſignetly omitted the other -rongh 

{ ſuffaces, teſt, by crowding 't00/'many words 


in the aefoription ef ſuch Tal bones, the 
ö Whole fhould be wmintelligible : But theſe ca- 
prous pärts of the bones may -exfily be un. 
bn derſtooh, after mentioning their” figufe, I it 
| 21 0 obſerved, that they are generally found 'only 
towartls the back or akin -of the hand ; that 
they are all plain, larger behind than before ; 
and that they receive che different ligaments, 
by which they are eite connefted to neigh- 

douring bones, or to one another:; for theſe 


8 cover all the bones, zand are ſo ac- 
- ourately;. 
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curately applied to them, that, at firſt view, 
the whole carpus of a recent ſubject appears 
one ſmooth bone (a). 
As the furfacts of theſe bones are largeſt 
behind, the figure of the whole conjoined 
muſt be convex there, and concave before ; 
which concavity is {till more increaſed by the 
os piſeforme, and proceſs of the os unciforme, 
ſtanding forwards on one fide, as the ra- 
pezium does on the other: And the bones are 
fecurely kept in this form, by the broad ſtrong 
tranſverſe ligament connected to theſe parts 
of them that ſtand prominent into the palm 
of the hand. — The convexity behind renders 
the whole fabric ſtronger, where it is moſt 
expoſed to injuries; and the large anterior 
hollow. is neceſſary, for a ſafe paſſage to the 
numerous veſſels, nerves, and tendons of the 
fingers. 121 | 4 0 
The ſubſtance of theſe bones is ſpongy 
_ cellular, but ſtrong in reſpeet of their 
bulk. bi 
The three firſt bones of the carpus make an 
oblong head, by which they are articulated 
with the cavity at the lower ends of the bone 
of the fore-arm; ſo as to allow motion to 
all ſides, and, by a quick ſucceſſion of theſo 
motions, they may be moved in a circle. But 
as the joint is 'oblong, and therefore the two 
dimenſions are unequal, no motion is allowed 
to the carpus round its axis, except what it 
x M4 e 
(a) Galen, de uſu part. lib 2. cap. 8. For a particular 
2 of theſe ligaments, ſee Weitbrecht. Syndeſmolog. 
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has in the pronation and ſupination along with: 
the radius. The articulation of the firſt three 
bones of the ſuperior row, with the bones 
of the inferior, is ſuch as allows of motion, 
eſpecially backwards and forwards; to the 
ſecurity and eaſineſs of which the reception of 
the os magnum into the cavity formed by the 
ſeapboidet and lunare contributes conſiderably: 
And the greateſt number of the muſcles that 
ſerve for the motion of the wriſt on the 
radius, being inſerted beyond the conjunction 
of the firſt row of bones with the ſecond, 
act equally on this articulation as they do on 
the former; but the joint formed with the 
radius being the moſt eaſily moved, the firſt 
effect of theſe muſcles is on it; and the ſecond 
row of the carpus is only moved afterwards, 
By this means a larger motion of the wriſt is 
allowed, than otherwiſe it could have had ſafe- 
ly : For, if as large motion had been given 
to one joint, the angle of fleQion would have 
been very acute, and the ligaments muſt 
have been longer than was conſiſtent with 
the firmneſs and ſecurity of the joint.— 
The other articulations of the bones here being 
by nearly plain ſurfaces, ſcarce allow of any 
more motion, becauſe of the ſtrong connect- 
ing ligaments, than to yield a little, and ſo 
elude the force of any external power; and 
to render the back of the wriſt a little more 
flat, or the palm more hollow, on proper oc- 
caſions. The articulation of the thumb and 
metacarpal bones ſhall be examined after- 
— -. de 
, 39 
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51 


16 Wa ee to ſerye as a baſe 
to the hand, to protect its tendons, and to ak 
ford it a free large motion. A 7, 8 : 107 
All the bones of the car pus are in a caxtilagi- 


nous ſtate at the time of birth. 
On account of the many tendons that paſs 
vpon the lower end of the fore: arm and the 
carbs, and of, the numerous ligaments of theſe 
tendons and of the , bones which have lubri- 


- 


ſprains here is acute, the parts take ong time 
to recover their tone, and their ſwellings are 
very obſtinate. p 


, — , 4 


. METACARPUS® conſiſts of four bones 
which. ſuſtain the fingers r Each bone is 
long and round, with its ends larger than its 
body —The upper. end, which, ſome call the 
baſe, is flat and oblong, without any conſider- 
able head or cavity; but it is however, ſome- 
what hollowed, for the articulation with the 
carpus : It is made flat and ſmooth on the ſides 
where theſe bones are contiguous to each other. 
heir bodies da e a. their back - part 
by the tendons of the extenſors of the fingers. 
Ihe anterior ſurface of theſe bodies is a 
little concave, eſpecially in their middle; 
along which a ſharp ridge ſtands out, which 
ſeparates the muſcul: interoſſei placed on each 
fide of theſe bones which are there made flat 
and plain by theſe muſcles. 
Their lower ends are raiſed into large ob- 
long ſmooth heads, whoſe greateſt extent is 
forwards from the axis of the bone.— At the 
| Ms fore- 


* Kreig, Tpoxe prov, Bos, ar01fory æxerier, 
poſtbrachiale, pectus, palma, peQen, 
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fote· part of each Tide of the root of each of | 


_ theſe heuds, one or two tubercles Rand out, 
for fixing the hgaments that go from one me- 
tacarpal bone 15 "another, to preſerve them 
from being drawn aſunder Round the heads 
a rough ri ng may be remarked, for the capſu- 
lar lig ments of the firſt joints f the fingers 
to b fixed o; and both fees yo "theſe: wach 
ate flat, b prefſbs; on each other. .o; 

The ſybſtance of the inetaca Arpül bones: is 
the ſarve with that of all dung Ht bones. 

At the time of birth, theſe bones are car- 
tilaginous at both ends, Which en, ad 
come epipbyſes. * IRA 

The ,metacar TY TY FITS ee to 
the 72 2 id to each other by nearly plain 
furfaces. ' Theſe connections are not fit for 
large motions.— The articulation of their round 
heads at the lower ends with the cavities of 
the firſt bones of the fingers, is to be taken 
notice of hereafter. 

The concavity on the fore- part of theſen me- 
tacarpal bones, and the placing their baſes on 
the arched carþus, cauſe them to form a hol- 
low in the palm of the hand, which is uſeful 
often to us. The ſpaces between them lodge 
muſcles, and their ry motion makes them 
fit ſupporters for the fingers to play on. 

Though the oſſa metacarpi ſo far agree, yet 
they may be diſtinguiſhed from each other 
by the following marks. 

The os metacarpi indicis is lretverally the 


longeſt, —Its baſe which is articulated with the 
0s 
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es trapezodes, is hollow in the middle. The 
ſmall ridge on the internal fide of this oblong 
cavity is Imaller than the one oppoſite to it, 
and is made flat on the ſide by the frapezium. 
— The exterior ridge is alſo ſmooth, and flat 
on its outſide, for its conjunction with the os 
magnum ; immediately below which a ſemicir- 
cular ſmooth flat ſurface ſhews the articulation 
of this to the ſecond metacarpal bone.— The 
back part of this baſe is flatted, where the long 
head of the extenſor carpi radialis is inſerted ; 
and its fore-part 1s prominent, where the ten- 
don of the flexor carpi radialis is fixed, The 
external ſide of the body of this bone is more 
| hollowed by the action of muſcles, than the in- 
1 N tubercle at the internal root of 
its head is larger than the external.— Its baſe 
is ſo firmly fixed to the bone it is connected 
with, that it has no motion. „ 
Ot, metacarpi medii digiti is generally the 
ſecond in length ; but often it is as long as 
the former; ſometimes it is longer; and fre- 
quently it appears only to equal the firſt by the 
05 magnum being farther advanced downwards 
than any other bone of the wriſt, —lts baſe 
is a broad ſuperficial cavity, ſlanting outwards ; 
the internal poſterior angle of which is ſo pro- 
minent, as to have the appearance of a procels. 
— The internal ſide of this baſe is = plain 
in the ſame way as the external fide of the 
former bone, while its external ſide has two 
hollow circular ſurfaces, for joining the third 
metacarpal bone, and between the ſurfaces 
there is a rough foſſa, for the adheſion of a liga- 
ment, and lodging mucilaginous glands.— 
ſhorter 


- — — —  ——— 6—  — — — — — — — — — 


—— ww NW OO > SOT 


a> 
v  ——— EB 


i... ˖ —— 


— PPP —— — ta I ee 


<- were — — —— — - . © OTST. — A. 


266 OF THE SKELETON: 


. ſhorter head of the Bicornis is inſerted into the 


back-part of this baſe. The two ſides of this 
bone are almoſt equally flatted: only the ridge 
on the fore-part of the body inclines outwards. 
— The tubercles at the fore-part of the root 
of the head are equal.— The motion of this 
bone is very little more than the firſt metacar- 
pal one has; and therefore theſe two firmly 
reſiſt bodies preſſed againſt them by the thumb, 
or figures, or both. Fol 

Os metacarpi digiti annularis is ſhorter than 


the ſecond metacarpal bone.—Its baſe is ſe- 


micircular and convex, for its conjunction 
with the os unciforme.— On its internal fide are 
two ſmooth convexities, and a middle a, a- 
dapted to the ſecond metacarpal bone. — The 
external ſide has a triangular ſmooth concave 
ſurface to join it with the fourth one. The 


anterior ridge of its body is ſituated more to 


the out than to the inſide.— The tubercles 
near the head are equal.— The motion of this 
third metacarpal bone is greater than the mo- 
tion of the ſecond. ; 
Ot metacarpi minimi digiti is the ſmalleſt 
and ſharpeſt.—Its baſe is irregularly convex, 
and riſes ſlanting outwards.—lts internal ſide 


is exactly adapted to the third metacarpal bone. 


The external has no ſmooth ſurface, becaufe 
it is not contiguous to any other bone; but it 
is prominent where the extenſor carpi ulnaris is 
inſerted. —As this metacarpal bone is furniſhed 
with a proper moving muſcle, has the plaineſt 
articulation, is moſt looſely connected and leaſt 
confined,it not only enjoys much larger motion 
than any of the reſt, but draws the third bone 


: with 
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with it, when the palm of the hand is to be 
made hollow by its advancement forwards, and 
by the prominence of the thumb oppoſite to 
it. | Lond 

The THUMB and four FINGERS are 
each compoſed of three long bones. 

The Tbumb * is ſituated obliquely in reſpe& 
of the fingers, neither oppoſite directly to them, 
nor in the ſame plane with them.—All its 
bones are much thicker and ſtronger in propor- 
tion to their length, than the bones of the 
fingers are: Which was extremely neceſſa- 
Ty, ſince the thumb counteraQts all the fin- 
gers. ien 
. The firſt bone of the thumb has its baſe 
adapted to the double pulley of the frapezium : 
For, in viewing it from one ſide to the other, 
it appears convex in the middle; but when 
conſidered from behind forwards, it is concave 
there.—The edge at the fore-part of this baſe 
is produced farther than any other part: and 
round the back part of the baſe a rough foſſa 
may be ſeen, for the connection of the liga- 
ments of this joint.— The body and head of 
this bone are of the ſame ſhape as the «ſa me- 
tacarpi; only that the body is ſhorter, and 
the head flatter, with the tubercles at the fore- 
part of its root larger. 1 

The articulation of the upper end of this 
bone is uncommon: For though it has pro- 
tuberances and depreſſions adapted to the dou- 
ble pulley of the frapezium; yet it enjoys a 
circular motion, as the joints do where a round 
head of one bone plays in the orbicular ſocket 


of 


* Amixup, Nr, magnus digitus, promanus. 
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bone. Its body is rounded behind; but 
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of another; only it is fomewhat more confin- 
ed: and lefs expeditious, but ſtronger and more 
fecure, than ſuch joints generally are. 
'This bone of children is in the ſame ſtate 
with the metacarpal bones. 
The ſecond bone of the thumb has a lar 


ge 
baſe formed into an oblong cavity, whoſe 
greateſt length is from one fide to the other, 
Round it ſeveral tubercles may be remarked, 
for the inſertion of ligaments, —lts. body is 
convex, or a half round behind; but flat be- 
fore, for lodging the tendon of the long flexor 
of the thumb, which is tied down by ligamen- 
tous ſheaths that are fixed on each ſide to the 
angle at the edge of this flat ſurface.— The 
lower end of this ſecond bone has two lateral 
round protuberances, and a middle cavity, whoſe 
greateſt extent of ſmooth ſurface is forwards. 
The articulation and motion of the upper 
end of this ſecond bone is as ſingular as that 
of the former. For its cavity being joined to 
the round head of the firſt bone, it would ſeem 
at firſt view to enjoy motion in all directions; 
yet, becauſe of the ſtrength of its lateral li- 
gaments, oblong figure of the joint itſelf, and 
mobility of the firſt joint, it only allows flec- 
tion and extenſion; and theſe are generally 
much confined. E 
The third bone of the thumb is the ſmalleſt, 
with a large baſe, whoſe greateſt extent is 
from one fide to the other. This baſe is form- 
ed into two cavities and a middle protuberance, 
to be adapted to the pulley of the former 


1 
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is flatter than in the former bone, for faſtain- 
ing the nail —-It is flat and rough before, 
by the inſertion of the flexor Fertii- dtr. 
This bone becomes gradually {maller, till 
near the lower end, where it is a little enlar- 
ged, and has an oval ſcabrous edge. 

The motion of the third bone is confined ts 
fection and/extenſion. 

The orderly diſpoſition of the bones of the 

fingers into three rows, has made them gene- 
rally obtain the name of three pbalanges J. 
All of them have half round convex ſur- 
faces, covered with an aponeuroſis, formed by 
the tendons of the extenſors, lumbricales, 
and intereſſei, and placed directiy backwards, 
for their greater ſtrength, and their flat con- 
cave part is forwards, for taking hold more 
ſurely, and for lodging the tendons of the 
flexor muſcles. The ligaments for keep- 
ing down theſe tendons are fixed to the angles 
that are between the convex and concave 
ſides. 

The bones of the firſt ph:lanx & of the fin- 
gers anſwer to the deſcription of the ſecond 
bone of the thumb; only that the cavity in 
their baſe is not ſo oblong ; - Nor 1s their mo- 
tion on the metacarpal bones ſo much confi- 
ned; for they can be moved laterally or circu- 
larly, but have no rotation or a very {mall 
degree of it round their ax1s. 

Both the ends of this firſt phalanx are, in 
pl cartilaginous ſtate at the birth ; and the up- 

per 


& Seytalidz, internodia, ſcuticula, agmina, acies, * 
articuli. 
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per one is afterwards «fixed. in form of an 


epiphy ſe. CH C3? 1 | . 

The ſecond: beach of the fingers hab its 
baſe formed into two lateral cavities, and a 
middle protuberance ; while the lower end has 
two lateral protuberances and a middle cavity; 
therefore it is joined at both ends in the ſame 
manner, a none of the bones of the thumb 
Are. 10 

he his bone i: is in the Gas catine with the 
former 1 in children. 

The third bone + differs nothing from the 
deſcription of the third bone of the thumb, 
excepting in the general diſtinguiſhing marks; 
and therefore the ſecond and third phalanx 
of the fingers enjoy only flection and exten- 
ſion. 

The upper end of this third Wiang is a 
cartilage in a ripe child; and is only an epi- 
phaſe after, till the full growth of the bo- 


All the difference of the phalanges of the 
ſeveral fingers conſiſts in' their magnitude.— 
The bones of the middle finger ꝓ being the 
longeſt and largeſt, =thoſe of the fore-finger | 
come next to that in thickneſs, but not in 
length, for thoſe of the ring-finger ** are 
a little longer. The little finger F+ has the 
WEN > ſmalleſt 
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1 Karanvywy, oÞaxxincg;, infamis, impudicus, ver- 
pus, famoſus, obſcœnus. 


Aux rixos indicator, Aix vg, demonſtrativus, ſalutaris. 


, flarpixog, upahf,πõο., Farrvniurn; N ri, 
annularis, medicus, cordis digitus. 


Tf Men, wrivrs, auricularis, minimus. 
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ſmalleſt bones. Which diſpoſition is the beſt 
contrivance for holding the largeſt bodies; be- 
cauſe the longeſt fingers are applied to the 
middle largeſt periphery of ſuch ſubſtances as 
are of a ſpherical figure (a). 

The uſes of all the parts of our ſuperior ex- 
tremities ate ſo evident in the common actions 
of life, that it is needleſs to enumerate them 
here; and therefore I ſhall proceed to the laſt 
part of the ſkeleton, Only, leſt I ſhould ſeem 
to have forgot the ſmall bones at the joints of 
the hand, I deſire now to refer to the deſcrip- 
tion of them, under the common title of /e- 


ſamoid bones, which I have placed after the 
bones of the feet. 


OF THE INFERIOR EXTREMITIES. 


HE INFERIOR EXTREMITIES de- 
1 pend from the acetabula of the of/a in- 
nominata; are commonly divided into three 
parts, viz, the thigh, leg, and foot, 
The THIGH * has only one hone ; which 
is the longeſt of the body, and the largeſt and 
ſtrongeſt of any of the cylindrical bones, The 
ſituation of it is not perpendicular : for the 
lower end is inclined conſiderably inwards ; fo 
that the knees are almoſt contiguous, while 
thereis a conſiderable diſtance between the thigh 
bones above : which is of good uſe to us, fince 
ſufficient ſpace is thereby left for the external 


parts 


T.)] Galen de uſu part. lib, 3..cap. 24. 
* Mypoy, femen, coxa, agis, anche os, crus, femur. 
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parts of generation, the two great cloacee of 
urine and faces, and for the large thick muſcles 
that move the thigh inwards: and at the ſame 
time this ſituation of the thigh-bones renders 
our progreſſion quicker, ſurer, ſtreighter, and 
in leſs room; for had the knees been at a 


been obliged to deſcribe ſome part of a circle 
with the trunk of our body in making a long 
ftep, and, when one leg was raiſed from 
the ground, our center of gravity would have 
been too far from the baſe of the other, and 
we ſhould conſequently have been tm hazard of 
falling; ſo that our ſteps would neither have 
been freight nor firm; nor would it have 
heen poſſible to walk in a narrow path, had 
our thigh bones been otherwiſe placed, In 
conſequence, Dn, of the weight of the 
body bearing fo obliqu =_ on the joint of the 
knee, by this ſituation of e thigh bots, weak 
rickety children become mba] 

The upper end of the thigh-bone is not 


continued in a ſtreight line 4 the body of it, 


but is ſet off obliquely inwards and upwards, 
whereby the diftance here between theſe 
two bones at their upper part is conſiderably i in- 
creaſed.———This end is formed into a large 


 Tmooth round head ®, which is the greater por- 


tion of a ſphere unequally divided.— Towards 
its lower internal part a round rough ſpongy pit 
is gbſervable, where the ſtrong ligament, com- 
monly, but unjuſtly, called the round one, is 
fixed, to be extended from thence to the lower 

internal 


® Vertebrum, 


greater diſtance from each other, we muſt have 
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internal part of the receiving cavity, where 
it is conſiderably broader than near to the head 
of the thigh bone. The ſmall part below 
the head, called the cervix, of the os femoris, 
has a great many large holes, into which the 
fibres of the ſtrong ligament, continued from 
the capſular, enter, and are thereby ſurely 
united to it; and round the root of the neck, 
where it riſes from the bone, a rough ridge is 
found, where the capſular ligament of the ar- 
ticulation itſelf is connected. — Below the 
back part of this root, the large une qual pro- 
tuberance, called frochanter-major 4, ſtands 
out; the external convex part of which is diſ— 
tinguiſhed i into three different ſurfaces, where- 
of the _ on the fore-part is ſcabrous and 
rough, for the inſertion of the glutæus mini- 
mus; the fuperior one is ſmooth, and has the 
ꝑlutæus medins inſerted unto it; and the one 
behind is made flat and ſmooth by the tendon 
3 the gluteus maximus paſſing over it.— The 
pper edge of this proceſs is ſnarp and pointed 
as — back part, where the glutæus medius is 
fixed; but forwards it is more obtuſe, and has 
two fuperficial pits formed in it: Into the ſu- 
perior of theſe, the piriformis is implanted; and 
the obcura tor internus and gemini are fixed into 
the lower one. From the backmoſt promi- 
nent part of this great trachanter, a rough 
ridge runs backwards and downwards, into 
which the quadratus is inſerted ——In the 
deep hollow, at the internal upper fide of this 
| * the en arternus is implanted.— 
| | More 


7 #8 
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+ Tavros, rotator natis, malum granatum teſticulorum. 
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More internally, a conoid proceſs, called fre- 
ehanter minor *, riſes for the inſertion of the 
muſculus pſoas, and iliacus internus, and the 
pectineus, is implanted into a rough hollow be- 
low its internal root. The muſcles inſerted 
into theſe two proceſles being the principal in- 
ſtruments of the rotatory motion of the thigh, 
have occaſioned the name of the trocſanters to 
the proceſſes.— The tendons that are fixed into, 
or paſs over the great trocſanter, cauſe bruiſes 
by falls on this part to be attended with great 


pain and weakneſs of the limb, which gene- 


rally remain long. 15 

The body of the os femoris is convex on the 
fore-part, and made hollow behind, by the 
action of the muſcles that move it and the 


leg, and for the conveniency of n with- 


out bearing too much on theſe muſcles; and 
probably the weight of the legs depending 


from the thighs in that poſture contributes 


to this curvature.— The fore- part of the 
thigh- bone is a little flatted above by the be- 
ginning of the cruræus muſcle, as it is alſo be- 
low by the ſame muſcle and the rectus. 


Its external ſurface is likewiſe made flat below 


by the vaſtus externus, where it is ſeparated 


from the former by an obtuſe ridge—— The 


vaſtus internus depreſſes a little the lower part 
of the internal ſurface,- 
cave ſurface has a ridge riſing in its middle com- 
monly called linea aſpera, into which the triceps 
is inſerted, and the ſhort head of the biceps 


flexor tibiæ riſes from it. At the upper part 


of it the medullary veſſels enter by a ſmall hole 
: that 
'* Rotator minor. | 


The poſterior con- 
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that runs obliquely upwards. A little above 


which there is a rough fof/a or two, where the 
tendon of the glutæus maximus is fixed 
The lower end of the linea aſpera divides into 
two, which deſcend towards each ſide.— The 
two vaſti muſcles have part of their origin 
from theſe ridges; and the long tendon of 
the triceps is fixed to the internal, by means 
of part of the faſcia aponeurotica of the thigh, 
Near the beginning of the internal ridge, 
there is a diſcontinuation of the ridge, where 
the crural artery paſſes through the aponeuroſit. 
——Between theſe two rough lines, the bone 
is made flat by the large blood-veſſels and 
nerves which paſs upon it; and near the end 
of each of theſe ridges, a ſmall ſmooth protu- 
berance may often be remarked, where the two 


heads of the external gaſtrocnemius muſcle take 


their riſe, and where ſeſamoid bones are ſome- 
times found (a); and from the fore-part of the 
internal tubercle, a ſtrong ligament is extended 
to the inſide of the tibia © 
The lower end of the os femoris is larger 
than any other part of it, and is formed into 
a great protuberance on each fide, called its 
cendyles ; between which a conſiderable cavity 
is found, eſpecially at the back-part, in which 
the crural veſſels and nerves lie immerſed in 
fat The internal condyle is longer than 
the external, which muſt happen from the 
oblique poſition of this bone, to give leſs ob- 
liquity to the leg. Each of theſe proceſ- 
ſes ſeems to be divided in its plain ſmooth 
ſurface. The mark of diviſion on the exter- 
| | | nal 


) Veſal. lib, 2. cap. 28. & 30. 
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nal is a-notch, and on the internal a ſmall pro- 
| tuberance:. The fore- part of this diviſton, on 
1 vchich the rotula moves, is formed like a pul- 


rern 
* 


ley, the external ſide of which is higheſt, 
| Bching,. there are two oblong large heads, 


whoſe: greateſt extent is backwards, for the 
motion of the tibia; and from the rough 
cavity between them, but near to the baſe of the 
internal condy le, the ſtrong ligament com- 
monly called the croſs one, has its riſe— K 
little above which a rough protuberance gives 
inſertion to the tendon of tlie fricepf. 
The condy les, both: on the outer and inner 
ſide of the knee are made flat by the muſcles 
paſſing along them. — On the back· part of the 
internal, a flight depreſſion is made by the 
tendons of the gracilis: and ſartorius; and on 
. the external ſuch another is formed by the 57- 
ces flexor cruris; behind which a deep foſſa 
1 is to he obſer ved, where the poplitzus muſcle has 
its origin. From tlie tuberele immediately 
before this cavity, a. ſtrong round ligament 
goes out to the upper part of the fh. 
1 Round this lower end, of the thigh-bone, large 
1 holes are found, into which the ligaments for 
1 the ſecurity of the joint are fixed, and blood- 
_- veliels, paſs to the internal ſubſtance of the 
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far ſmall. apephyſes," with large” P- 
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Thethigh-bone being anfeukites above with | 
the acetabulum of the ofa innominata, which 
affords its round head a ſecure and extenſive 


„„ play, 
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play, can be moved to every 2 but is re- 
n in its motion outwards, by the high 
brims of the: cavity,. and by > hes liga- 
ment; for otherwiſe: the head of the bone 
would have been frequently thruſt out at the 
breach of the brims on the inſide, which al- 
lows the thigh to move conſiderably inwards. 
The body of; this bone enjoys little 
or no rotatory motion, thought the head moſt 
commonly moves round its own axis; becauſe 
the oblique progreſs of the neck and head 
from the bone is ſuch, that the rotatory mo- 
tion of the head can only bring the body of 
the bone forwards and backwards: Nor — 
head, as in the arm, ever capable of being 
brought to a ſtreight direction with its body; 
ſo far however as the head can move within 
the cavity backwards and forwards, the reſt of 
the bone may have a partial rotation. 
When the thigh-bone reſiſts the actions of 
its muſcles: more than the trunk of the body 
can then do, as in ſtanding, theſe. muſcles have 
their effect on the trunk, cauſing it to bend for- 
wards, raifing it up, inclining | it to the one aon 
the other fide, twiſting it obliquely, c. which 
the rolling of the acetabula af the aſſa innomi- 
nata on the round heads of the thigh-bones is 
well fitted for. The os: femoris is articu- 
lated below to the tibia and rotula in the man- 
ner afterwards to be deſcribed. 4 
The nearneſs of the ſmall neck to the round 
head of the thigh-bone, and its upper end be- 
ing covered with very thick muſcles; make 
greater difficulty in OT between a 
— 
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luxation and fracture here, than in any other 
P of the body. 

The LEO is compoſed, — to the 
common account, of two bones, tibia and f- 
bula, though it ſeems to have a very good title 
to a third, the rotula; which bears a ſtrong a- 
nalogy to the olecranon of the ulna, and moves 
— with the other two. 

T1B TI Af, ſo called from its eee to 
an old muſical pipe or flute, is the long thick 
triangular bone, ſituated at the internal part of 
the leg, and continued in almoſt a AO line 
from the thigh bone. 

The upper end of the tibia is large, bul- 
bous, and ſpongy, and is divided into two 
cavities, by a rough irregular protuberance t, 
which is hollow at its moſt prominent part, 
as well as before and behind. The anterior 
of the two ligaments that compoſe the great 
croſs one, is inſerted into the middle cavi- 
ty, and the depreſſion behind receives the 
poſterior ligament. The two broad cavi- 
ties at the ſides of this protuberance are not 
equal; for the internal is oblong and deep, 
to receive the internal condyle of the thigh- 
bone; while the external is more ſuperficial 
and rounder, for the external condyle.m— 
In each of theſe two cavities of a recent ſub- 
ject, a ſemilunal cartilage is placed, which is 
thick at its convex edge, and becomes gra- 

ET” x r 


— 


= — crus tibia. 


4 Tipox Her, zrrixrNgao= focile majus, arundo major, 
Canna major, canna domeſtica cruris. 
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dually thinner towards the concave or interior 
edge. The middle of each of theſe car- 
tilages is broad, and the ends of them turn 
narrower - and © thinner, as they approach the 
middle protuberance of the tibia. The 
thick convex edge of each cartilage is con- 
nected to the capſular and other ligaments of 
the articulation, but ſo near to their riſe from 
the tibia, that the cartilages are not allowed 
to change place far ; while the narrow ends 
of the cartilages becoming almoſt ligaments, 
are fixed at the infertion of the ſtrong croſs 
ligament into the tibia, and ſeem to have their 
ſubſtance united with it ; therefore a circular 
hole is left between each cartilage and the li- 
gament, in which the moſt prominent convex 
part of each condyle of the thigh-bone moves. 
The circumference of theſe cavities is 
rough and unequal for the firm connection of 
the ligaments of the joint—Immediately be- 
low the edge of its back part, two rough 
flatted protuberances ſtand out : Into the in- 
ternal, the tendon of the ſemimembranoſus 
muſcle is inſerted ; and a part of the croſs li- 
gament is fixed to the external.—On the out- 
{ide of this laſt tubercle, a {ſmooth {lightly hol- 
lowed ſurface is formed by the aQton of the 

popliteus muſcle. 5 | 
Below the fore-part of the upper end of 
the tibia, a conſiderable rough protuberance * 
riſes, to which the ſtrong tendinous ligament 
of the rotula is fixed —On the internal ſide of 
this, there is a broad ſcabrous flightly hol- 
7 5 N lowed 
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lowed ſurface, to which the internal long li- 
gament of the joint, the aponeuroſis of the 
vaſtus internus, = the tendons of the ſeminer- 
voſus, gracilis, and ſartorius, are fixed — The 
loweſt part of this ſurface is therefore the 
place where the tibia ought to be ſawed thro? 
in an amputation, ſo as not to have too long 
and troubleſome a ſtump, and, at the ſame 
time, to preſerve its motions, 'by ſaving the 
proper muſcles, —Below the external edge of 
the upper end of the tibia, there is a circular 
flat ſurface, covered in a recent ſubject with 
cartilage, for the articulation of the fibula ; 
between which and the anterior knob, 
there is a rough hollow from which the tibialis 
anticus, and extenſor digitorum longus, take 
their origin.—- From the ſmooth flat ſurface, 
a ridge runs obliquely downwards and in- 
wards, to give riſe to part of the ſolzus, tibi- 
alis poſticus, and flexor digitorum longus, and 
inſertion to the aponeuroſis of the ſemimembra- 
noſus which covers the poplitæus, and to ſome 
of the external fibres of this laſt named muſ- 
cle.— At the inſide of this ridge an oblique 
plain ſurface is left, where the greateſt part 
of the muſculus popliteus is inſerted —The 
remaining body of the tibia is triangular. — 
The anterior angle is very ſhort, and is com- 
monly called the ſpine or ſhin T. This ridge 
is not ſtreight; but turns firſt inwards, then 
' outwards, and laſtly inwards again. The | 
plain internal ſide is ſmooth and equal, being 
little ſubjected to the actions of muſcles; but 
| the 
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the external ſide is hollowed above by the 
tibialis anticus, and below by the extenſor 
digitorum longus and extenſor pollicis longus. 
he two angles behind theſe ſides are 
rounded by the action of the muſcles; — the 
poſterior ſide comprehended between them is 
not ſo broad as thoſe already mentioned, but is 
more oblique and flatted by the action of the 
tibialis poſticus and flexor digitorum longus. 
Some way above the middle of the bone, the 
internal angle terminates, and the bone is 
made round by the preſſure of the muſculus 
ſolæus.— Near to this, the paſſage of the me- 
dullary veſſels is ſeen ſlanting obliquely down 
wards. 
The lower end of the tibia is made hollow, 
but ſo as a ſmall protuberance riſes in the 
middle. The internal ſide of this cavity, 
which is ſmooth, and, in a recent ſubject, 
is covered with cartilage, is produced into a 
conſiderable proceſs; commonly named mal- 
leolus internus“; the point of which is divid- 
ed by a notch, and from it ligaments are ſent 
out to the foot. We ought to obſerve here, 
that this internal malleolus is ſituated more 
torwards than the internal condyle of the up- 
per end of this bone; which is neceſſary to 
be remembered in reducing a fracture of the 
leg (a). The external fide of this end of 


the tibia has a rough irregular ſemilunar ca- 
F IN 2: vity 


* "Evpoy, reo, talus, clavicula, clavilla, interior, 
clavilla domeſtica. 


1 a) Winſlow, Expoſition anatomique, des os ſecs. ſect. 
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vity formed in it, for receiving the lower 
end of the fibula, —The poſterior ſide has two 
lateral grooves, and a ſmall middle protube- 
rance. In the internal depreſſion, the tendons 
of the muſculus tibialis poſticus and flexor di- 
gitorum longus are lodged; and in the external, 
the tendon of the flexor longus pollicis plays. 
From the middle protuberance, ligamen- 
_ ſheaths go out, for tying down theſe ten- 
ons. 

The articulations and motions of the tibia 
mall be explained, after all the three bones of 
the leg are deſcribed. 

Both the ends of the tib;a are cartilages 
5 birth, and become afterwards epiphy- 
es, 

FIBULA® is the ſmall long bone, placed 
on the outſide of the leg, oppoſite to the ex- 
ternal angle of the tibia; the ſhape of it is ir- 
regularly triangular. : 

The head of the fibula has a ſuperficial cir- 
eular cavity formed on its inſide, which, in a 
recent ſubject, is covered with a cartilage, 
but ſo cloſely connected to the fibia by liga- 
ments, as to allow only a {mall motion back- 
wards and forwards.—'This head is protuberant 
and rough on its outſide, where a ſtrong round 
ligament and the muſculus biceps are inſerted ; 
and, below the back part of its internal ſide, 
a tubercle may be remarked, that gives riſe to 

the ſtrong tendinous part of the ſelæus muſ- 


cle. 
ORE” The 
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* TIxpaxropucr perone, focile minus, arundo minor, 
£anna minor cruris, ſura, radius. 
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Ihe body of this bone is a little crooked 


inwards and backwards, which figure is ow- 


ing to the actions of the muſcles; but is till 
further increaſed by nurſes, who often hold 
children 2 by the legs. The ſharpeſt 
angle of the fibula is forwards, on each fide 
of which the bone 1s conſiderably but unequal- 
ly depreſſed by the beilies of the ſeveral 
muſcles that riſe from, or act upon it; 
and, in old people, theſe muſcles make diſ- 
tinct ſinuoſities for themſelves —The exter- 
nal ſurface of the fibula is depreſſed obliquely 
from above downwards and backwards, by 
the two peronæi. Its internal ſurface is un- 
equally divided into two narrow. longitudinal 
planes, by an oblique ridge extended from the 
upper part of the anterior angle, to join with 
the lower end of the internal angle. To 
this ridge the ligament ſtretched between the 
two bones of the leg is connected.— The an- 
terior of the two planes is very narrow 
above, where the extenſor longus digitorum 
and extenſor longus pollicts ariſe from it; 
but is broader below, where it has the print 
of the nonus Veſalii.— The poſterior plane is 
broad and hollow, giving origin to the larger 
ſhare of the fibialis ber The in- 
ternal angle of this bone has a tendinous 
membrane fixed to it, from which fibres of 
the flexor digitorum longus take their riſe. — 


The poſterior ſurface of the fibula is the 


plaineſt and ſmootheſt, but is made flat above 
by the ſolæus, and is hollowed below by the 
In the middle of 
N 3 _ this 
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this ſurface the canal for the medullary veſlels 
may be ſeen ſlanting downwards. 

I have taken particular notice of the entry 
and direction of the medullary veſſels of the 
large bones of the extremities (a); becauſe, 
in ſeveral chirurgical caſes, a ſurgeon, who 
is ignorant of this, may do miſchief to his 
patient. Thus, for example, if theſe veſſels 
are opened very near to their entry into the 
bone, or while they are in the oblique paſſage 
though it, an obſtinate hæmorrhagy may en- 
ſue: For the arteries being connected to the 
bony paſſage, ſtyptics, and other like cor- 
rugators, are vainly applied: compreſſing in- 
ſtruments can do no ſervice, and ligatures can- 


not be employed. There ſeems to be a par- 


ticular deſign in the contrivance of theſe ca- 
nals; thoſe in the or bumeri, tibia, and fibula, 
running obliquely downwards from their exter- 
nal entry; whereas in the radius, ulna, and 
os femoris, they ſlant upwards, whereby the 
arteries and nerves which are ſent into theſe 
three laſt bones, muſt ſuffer a conſiderable 
reflection before they come at the cancelli. 
The reaſon of this diverſity may perhaps be, 
that the arteries which are ſo ſmall within 
the bones as to have no ſtrong contractile pro- 
pelling force in their coats, and where they are 
not aſſiſted by the action of any moving neigh- 
bouring organ, ſhould have, at leaſt in their 
paſſage thro' the bone, a favourable deſcent 
for their liquids: Which, it is evident, they 
have in the deſcending oblique paſſages formed 
for them in the firſt claſs of bones, to wit, the 
BY : 0s 


(a) Havers, Olteolag., nov. diſc. 1. p. 89. 
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os bumeri, tibia, and fibula, which are gene- 
rally depending; and they alſo moſt frequent- 
ly acquire the like advantage in the radius, ulna, 
and es femoris, becauſe the hand, in the moſt 
natural poſture, is higher than the elbow ; 
and when we ſit or lie, the lower end of the 
thigh bone comes to be at leaſt as high raiſed 
as the upper. In ſtanding and walking, or 
when the arms are moved, the blood mutt 
indeed aſcend as it paſſes through the bones of 
the fore- arm and thigh ; but the preſſure of 
the muſcles, then in action, on the veſlels, 
beſore they enter the bones, is ſufficient to 
compenſate the diſadvantage of their courſe. 
This reaſoning ſeems to be ſtill enforced, by 
obſerving, that this pailage is always nearcr 
the upper than the lower ends of theſe 
bones, 

The lower end of the fibula is extended in- 
to a ſpongy oblong head, on the inſide of 
which is a convex, irregular, and frequently 
a ſcabrous ſurface, that is received by the 
external hollow of the tibia, and - ſo firmly 
joined to it by a very thin intermediate caf- 
tilage and ſtrong ligaments, that it ſcarce can 
move. — Below this, the fibula is ſtretched out 
into a coronoid proceſs, that is ſmooth, covered 
with cartilage on its internal ſide, and is there 
contiguous to the outſide of the firſt bone of 
the foot, the aſtragalus, to ſecure the articula- 
tion. This proceſs, named malleolus externus, 
being ſituated farther back than the internal 
malleolus, and in an oblique direction, obliges 
us naturally to turn the fore- part of the foot 

N 4 outwards 
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outwards (a). At the lower internal part of 
this proceſs, a ſpongy cavity for mucilagi- 
nous glands may be remarked; from 1ts point 
ligaments are extended to the aſtragalus, os 
calcis, and os naviculare, bones of the foot ; 
and from its inſide ſhort ſtrong ones go out to 
the aſiragalus, On the back part. of it a ſi- 
nuoſity is made by the tendons of the perone! 
muſcles. 
theſe tendons from the one ſide of the depreſ- 
ſion to the other is broke, ſtretched too much, 


or made weak by a ſprain, the tendons fre- 


quently ſtart forwards to the outſide of the 
fibula. | 

The conjunction of the upper end of the 
fibula with the tibia 1s by plain ſurfaces tip- 
ped with cartilage, and at its lower end the 
cartilage ſeems to glue the two bones together, 
not, however, ſo firmly in young people, but 
that the motion at the other end of ſuch a 
long radius is very obſervable.—In old ſubjects 
often fee the two bones of the leg grown 
together at their lower ends, 

The principal uſe of this bone is to afford 
origin and inſcrtion to muſcles; the direction 
of which may be a little altered on proper 
occaſions, . by its upper part ſhuffling back- 
wards and forwards.—lt likewiſe 1: ielps to make 
the articulation of the foot more jecure and 
firm. — The ends of the 1/b/a and fbula being 
larger than their middle, a ſpace is here left, 
which is filled up wich ſach another ligament 


as J deicribed ende between the bones of 
the 


(es) Winſlow, Memeires de Facad des ſciences, 1722. 


When the ligament extended over 


* N 5 
7 . 7 x Ws 
: 8 2 my aw 2 i 8 : i Lo DA 
hn FT . "a Sn F760 > vo # * 7 PROT” = r k * - 3 mw F, . . 1 
my 8 ae, 8 Wy TEES Ig RI ag, | 4, i dC EET 4 i Je 


2 . r _ A — 2 
* > * ode W the * 


n ir A TD. . 4 . * 2 2 C4 q p 
2% A 8 eo "Rt * — 0 *** aps 4 a” >. . n - J 
n 4 NS TE. SCE > Ex „„ ** 
HERS eat er 


= 4 * 
. IO 2 
n 
n 
*S . P 4 T * * 1 on 


2 2 OR TEN TO ER 8 
r 


* = OT * 9 
PR f 4 ; 
Oz. Rc — * A 
pI — "1 ä 
n — : 


2 8 ES 


* * PR \ A's oo 2 3 * 

Ren PEP * Py 2 1 > * 8 
1 8 3 eee FVE Rx Te PR n 2 

n IF N = " << — A 4. 5. wy 

, 2 8 A n Fe *. 8 as LS. nk 

e ITE II IT 

1 a 3 1 E 4b For — 4 — * 8 I "4 
* bs 8 — a 54 + - 
- 2 . 26 


3 * 1 * 2 8 
OED 2 _— - 22 * 


, a 
EET © 


1 


— ay” 
3 
ONE "IT 
__ Prey * 2 


C by 2 
. 8 0 


N 


OF THE SKELETON. 2857 


the fore- arm; and which is alſo diſcontinued 
at its upper part, where the tibialis anticus 
immediately adheres to the ſoleus and tibialis 
poſticus; but every where elſe it gives origin 
to muſcular fibres (a). 

But the ends of this bone are cartilaginous 
in a ripe child, and aſſume the form of appen- 
dices before they are united to its ; 

ROTULA Þ is the ſmall flat bone ſituated 
at the fore-part of the joint of the knee. 
Its ſhape reſembles the common figure of the 
heart with its point downwards,—The ante- 
rior convex ſurface of the rotula is pierced by 
a great number of holes, into which fibres of 
the ſtrong ligament that is ſpread over it en- 
ter, Behind, its ſurface is ſmooth, cover- 
ed with cartilage, and divided by a middle 
convex ridge into two cavities, of which the ex- 
ternal is largeſt ; and both are exactly adapted 
to the pulley of the os femoris, on which they 
are placed in the moſt ordinary unſtraining poſ- 
tures of the leg ; but when the leg. is much 
bended, the votula deſcends far down on the 
condy les; and when the leg is fully extended, 
the rotula riſes higher, in its upper part, than 
the pulley of the thigh- bone. The plain 
ſmooth ſurface is ſurrounded by a rough pro- 
minent edge, to which the capſular ligament 
adheres. Below, the point of the bone is 
ſcabrous, where the ſtrong tendinous ligament 
from the tubercle of the tibia is fixed The 
N 5 upper 


(a) Weitbrecht, Syndeſmolog. p. 186. | 
* Erie, peVAGKpI,, KEY Y OG, EMIYONETIG, N- 


0129poy patelia, mola, genu, ſcutiforme os, cartilaginoſum. 
diſciforme, oculus genu. 
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upper horizontal part of this bone is flatted and 


unequal, where the tendons of the extenſors 


of the leg are inſerted. 
The ſubſtance of the rotula is cellular, with 
very thin external firm plates: But then theſe 


cells are ſo ſmall, and ſuch a quantity of bone 


is employed in their tormation, that ſcarce any 
bone of its bulk is fo ſtrong. Beſides, it is 
covered all over with a thick ligament, (as it 
was obſerved, that this fort of bones generally 


15) to conne& its ſubſtance, and is moveable to 


one ſide or other; therefore is ſufficiently 


ſtrong to reſiſt the ordinary actions of the large 


muſcles that are inſerted into it, or any com- 
mon external force applied to it; while a fixed 
proceſs, ſuch as the olecranon, would not have 

been ſufficient to bear the whole weight of our 
bodies, which frequently falls on it, and would 
have hindered the rotatory motion of the leg. 

Notwithſtanding theſe precautions to preſerve 
this bone from ſuch injuries, yet I have ſeen a 
tranſverſe fracture in it, when, by the report 
of the patient, and of the people about him, 
and by the want of ſwelling, diſcolouring, or 
other mark of bruiſe or contuſion, it was plain 
the bene was broken by the violent ſtraining 
effort of the muſcles (a). Though my pa- 
tient recovered the uſe of the joint of the knee, 
yet I think it reaſonable to believe, that this. 


ſort of fracture is commonly attended with 


difficulty of motion, after the broken parts of 
the rotula are reunited ; becauſe the callous 
matter probably extends itſelf into the cavity 
of the joint, where it either grows to ſome » 

the 


{a) See Ruyſch. Obſery, anat. chirurg. obſ. 3. 
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the parts, or makes ſuch an inequality on the 


ſurface of this bone, as does not allow it to 
perform the neceſſary motions on the condyles 
of the femur (a). 430 ; 
At the ordinary time of birth, the rotula is 
entirely cartilaginous, and ſcarcely aſſumes a 

bony nature ſo ſoon as moſt epiphyſes do. 
The parts which conſtitute the joint of the 
knee being now deſcribed, letus examine what 
are its motions, and how performed. — The 
two principal motions are fte&ion and exten- 
fon, ——In the former of theſe, the leg may 
be brought to a very acute angle with the 
thigh, by the condyles of the thigh-bones 
being round and made ſmooth far backwards. 
In performing this, the rotula 1s pulled down 
by the 77614, When the leg is to be extend- 
ed, the retula is drawn upwards, conſequent- 
ly the fibia forwards, by the extenſor muſcles; 
which, by means of the protuberant joint, and 
of this thick bone with its ligament, have in 
effect the chord, with which they act, fixed to 
the fibia at a conſiderable angle, therefore act 
with advantage; but are reſtrained from pulling 
the leg farther than to a ſtreight line with the 
thigh, by the poſterior part of the croſs liga- 
ment, that the body might be ſupported by a 
firm perpendicular column : For at this time 
the thigh and leg are as little moveable in a 
rotatory way, or to either fide, as if they were 
one continued bone.—But when the joint is 
a little bended, the rotula is not tightly braced, 
and the poſterior ligament is relaxed ; there- 
fore this bone may be moved a little to either 
fide, or with a ſmall rotation in the ſuperficial 
: cavities 


(9 c Par E, hv, 15. CAP. Ray 
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cavities of the tibia; which is doneby* the mo- 
tion of 'the external cavity backwards and for- 
wards, the internal ferving as a fort of axis (a). 
Seeing then one part of the crofs ligament is 
ſituated perpendicularly, and the poſterior part 
is ſtretched obliquely from the internal condyle 
of the thigh outwards, that poſterior part of 
the croſs ligament prevents the leg's being 
turned at all inwards ; but it could not hinder 
- it from turning out wards almoſt round, was not 
that motion confined by the lateral ligaments 
of this joint, which can yield little. This ro- 
tation of the leg outwa ds is of good advantage 
to us in croſſing our legs, and turning our feet 
outwards, on ſeveral neceſſary occaſions ; tho? 
it 15 altogether fit this motion ſhould not be 
2 large, to prevent frequent luxations here. 
While all theſe motions are performing, 
the part of the fihia that moves immediately 
on the condy les is only fo much as is within 
the cartilaginous rings, which, by the thick- 
neſs on their. outſides, make the cavities of 
the tibia more horizontal, by railing their ex- 
terual ſide where the ſurface of the tibia ſlants 
downwards, By this means the motions of 
this joint are more equal and ſteady than other- 
wile they would have been. The cartilages 
being capable of changing a little their ſitua- 
ion, are fit for doing this good office in the 
different motions and poſtures of the member, 
and/likewiſe re to make the motions 
larger and quicker, TY 
On account of the very large ſaifare: of the 
; bones en the joint of the knee, and the 
#51 | many 


(a) Winſlow, Expoſition anxtomigue du corps human, 
traite a os ſecs, 9 976. | "YE! 


— 


OF THE SKELETON. 497 


many ſtrong ligaments connecting them, lux- 
| ations ſeldom happen here. But theſe very li- 
gaments, the aponeurofis paſſing over this 
joint, the quantity of fat and mucilaginous 
| glands neceſſary for lubricating it, make it 
more ſubje& to white-ſwellings, drophies, and 
ſuch other diſorders, than any other j joint of 
the body. 

The FOOT is divided, as well as the hand, 
into three parts, viz. tarſus, metatarſas, and 
toes : In the deſcription of which, the ſeveral 
ſurfaces ſhall be named, according to their na- 
tural ſituation, via. the broad of the foot, 
ſhall be called ſuperior; the ſole, inferior; 
the ſide on which the great toe is, internal; 
but where the little toe is, amal 
The tarſus f conſiſts of ſeven ſpongy bones; 
to wit, the aſiragalus, - os calcis, naviculare, 
e cuneiforme externum, cunei forme me- 
dium, and cuneiforme internum. 

The aſiragalus is the uppermoſt of theſe 
bones.—'The os calcis is below the aſtragalus, 
and 1s conſiderably prominent backwards be. 
yond the other bones to form the heel.- = 
The os naviculare is in the middle of the in- 
ternal ſide of the lar ſus.— The os eubordes 
is the moſt external of the row of four bones 
at its fore- part. -The os cuneiforme 
externum is placed at the inſide of the cuboid. 
— The cunei forme medium is between the 
external and internal cuneiform bones, and the 
internal cuneiform is put at the internal ſide 
of the foot. | 

Þ hat the deſcription, of theſe bones may not 


be. 


＋ Raſſetta. 
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be immoderately ſwelled with repetition, I de- 
ſire, once for all, to obſerve, That wherever 
a ridge is mentioned; without a particular uſe 

aſſigned, a ligament is underſtood to be fixed 

to it; or where a ſpongy rough cavity, de- 
preſſion, or foſſa is remarked, without naming 
its uſe, a ligament is inſerted, and mucilagi- | 
nous glands are Todged : For ſuch will vccur in 
the detail of each of theſe bones. 

The upper part of the aſtragalus t is form- 
ed into a large ſmooth head f, which is ſlightly 
hollowed in the - middle; and therefore re- 
ſembles a ſuperficial pufley, by which it is fitted 

to the lower end of the tib/a.— The internal 
ſide of 'this head is flat and ſmooth, to play on 
the internal malleolus. The external fide 
has alſo ſuch a ſurface, but larger, for its ar- 
ticulation with the external malleolus. - Round 
the baſe of this head there is a rough foſſa; 
and, immediately before the head, as alſo be- 
low its internal ſmooth ſurface, we find a con- 
ſiderable rough cavity. 

The lower ſurface of the aſtragalus is divid- 
ed by an irregular deep rough foſſa; which 
at its internal end is narrow, but gradually wi- 
dens, as it ſtretches, obliquely outwards and 
forwards.—'The ſmooth ſurface, covered with 
cartilage, behind this foſſa, is large, oblong, 
extended in the ſame oblique ſituation with 
the foſſa, and concave, for its conjunction with 

the os calcis.— The back part of the edge of 

this cavity is produced into two ſharp pointed 

| rough 

a + "Acpios, talus, baliſtz os, malleolus, chaib, quatrio, 
os teſſaræ, claviculæ, nuciforme. 


T Terpapos. 


WW 


- IR The . to > WE * * 5 r _ 4 * — > 1 ** * e 
r TEN III OO 


—— no ctw... etl WW 
2 ˙—w̃̃7²˙ Sf TOE 


N. 
5 
1 
| 
4 
b 
4 
Þ 
1 
Y 
3 
"Fg 
'q I 
23 
* 
2 
5 
4 
4 


A. x15 do Os 


OF THE /SKELBTON. 253 


rough proceſſes, between which is a depreſſion 
made by the tendon of the flexor pollicis longus. 
The lower ſurface before the fofſa is convex, 
and compoſed of three diſtin ſmooth planes. 
The long one behind, and the exterior or ſhort- 
eſt, are articulated with the heel bone; while 
the internal, which is the moſt convex of the 
three, reſts and moves upon a cartilaginous li- 
gament, that is continued from the calcaneum 
to the os ſcaphoides, Without which ligament, 
the aſtragalus could not be ſuſtained, but would 
be preſſed out of its place by the great weight it 


ſupports, and the other bones of the tarſus 


would be ſeparated. Nor would a bone be 
fit here, becauſe it muſt have been thicker 
than could conveniently be allowed; other- 
wiſe it would break, and would not prove ſuch 
an eaſy bending baſe, to leſſen the ſhock which 
is given to the body in leaping, running, &c. 
The fore-part of this bone is formed into a 
convex oblong ſmooth head, called by ſome its 
roceſs, which is received by the os naviculare. 
Round the root of this head, eſpecially on 
the upper ſurface, a rough foſſa may be re- 
marked. 

The aſtragalus is articulated above to the 
tibia and fibula, which together form one cavi- 
ty. Though in this articulation, the bones 
have prominenciesand cavities ſo ſmall, as might 
allow motions in all directions; yet the flection 
and extenſion are the moſt conſiderable, the 
other motions being confined by the malleoli, 
and by the ſtrong ligaments which go out from 
the points of theſe proceſſes to the aſtragalu- 
and os calcis. When the foot is bended, ſo far 


294 OF THE SKELETON. 


ads it is commonly when we ſtand, no lateral or 


rotatery motion is allowed in this joint ; for 
then the head of the aſtragalus is ſunk deep 
between the malleoli, and the ligaments are 


tenſe - but when the foot 1s extended, the 4a 


- tragalus can move a little to either fide, and 


with a ſmall rotation. By this contrivance the 


foot is firm, when the weight of the body is to 
be ſupported on it; and when a foot is raiſed, 
we are at liberty to direct it more exactly to the 
place we intend next to ſtep upon. The af- 
tragalus is joined below, to the os calcis ; and 
before, to the os naviculare, in the manner 
to be explained, when theſe bones are de- 
ſcribed. 5 6 | 


A confiderable ſhare of this bone is offified 


in a new born infant. 

Calcateum * is the largeſt bone of the ſeven. 
Behind, it is formed into a large knob, 
commonty called the feel: The ſurface of 
which is rough behind, where the tendo Ac hil- 
lis is inſerted into it; and above, it is hollow 


and ſpongy. Farther forwards, on the upper 


ſurface of the calcaneum, there is an irregular 
oblong ſmooth convexity, adapted to the con- 
cavity at the back part of the aſiragalus : And 
beyond this a narrow foſſa is ſeen, which divides 
it from two ſmall concave ſmooth ſurfaces, that 
are joined to the fore- part of the aſiragalus.— 
Behind the poſterior of theſe ſmooth ſurfaces, 
which is the largeſt, a ſmall ſinuoſity is made by 
the tendon of the flexor digitorum longus; at 
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the fore-part of which a ſmall rough pro- 


tuberance 
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tuberance appears, that gives riſe to the muſ- 

culus extenſor digitorum brevis. $f OIL 
The external fide of this bone is flat, with 


a ſuperficial foſſa running horizontally, in 


which the tendon of the muſculus peroneus 
The internal ſide of the 
heel-bone 1s hollowed, for lodging the origin 
of the maſſa cornea Fac. Sylvii, and for the 
ſafe paſſage of tendons, nerves, and arteries. 
Under the fide of the internal ſmooth con- 
cavity, a particular groove 13 made by the 


tendon of the flexor pollicis longus ; and from 


the thin protuberance on this internal ſide, the 
cartilaginous ligament that ſupports the aftra- 
galus, goes out to the os naviculare ; on which 
ligament, and on the edge of this bone to 
which it is fixed, the groove is formed for the 
tendon of the flexor digitorum profundus. | 

The lower ſurface of this bone is preſſed 
flat at the back part, by the weight of our bo- 
dies; and immediately before this plane, there 
are two tubercles, from the internal of which 
the muſculus abdudtor pollicis, flexor digitorum 


ſublimis, as alſo part of the aponeuroſis planta- 


ris, and of the 4dudlor minimi digiti, have 
their origin; and the other part of the ab- 
duclor minimi digiti and aponeuraſis plantaris riſes 
from the external. Before theſe protuberances 
this bone is concave, for lodging the flexor 
muſcles; and at its fore- part we may obſer ve 
a rough depreſſion, from which, and a tuber- 
cle behind it, the ligament goes out that prevents 
this bone to be ſeparated from the os cubaraes. 
The fore-part of the os calcis is formed into 


an oblong pulley like ſmooth ſurface, which is 


circular 
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circular at its upper external end, but is point- 
ed below. This ſmooth ſurface is fitted to 
the os cubordes. E ; 3 | 
Though the ſurface by which the aflragalus 
and os-calcis are articulated, ſeem fit enough 
for motion; yet the very ſtrong ligaments by 
which theſe bones are connected, prevent it, 
and render this principal part of our baſe, 
which reſts on the ground, t wit, the os calcis, 
firm. | | 
A large ſhare of the heel bone 1s offified at 
the ordinary time of birth, and the large 
*knob appears afterwards in form of an epi- 
phyſe. -- | 
Os naviculaye e, is ſomewhat circular. 
It is formed into an oblong concavity behind 
for receiving the anterior head of the afiraga- 
Ius. On the upper ſurface there is a 
rough 75//a. Below, the os naviculare 


is very unequal and rough; but hollow for 
the ſafety of the muſcles. . On its inſide 

a large knob riſes out, from which the abdufor 
pollicis takes gn part its origin, the tendon of 
the tibialis poſticus is inſerted into it, and to 
it two remarkable ligaments are fixed; the 
firſt is the ſtrong one, formerly mention- 
ed, which ſupports the aſtragalus; the 
ſecond is ſtretched from this bone obli- 
quely croſs the foot, to the metatarſal bones 
of the middle toe, and of the toe next 
to the little one. On the outſide 
of the os naviculare there is a ſemicircular 
ſmooth ſurface, where it is joined to the os 
Euboides, "The fore-part of this bone is all 
l 2 covered 
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covered with cartilage, and is divided into three 
ſmooth planes, fitted to the three ofa cunei- 
forma. | e 
The os naviculare and aſtragalus are joined 
as a ball and ſocket, and the naviculare moves 
in all directions in turning the toes inwards, 
or in raiſing or depreſſing either ſide of the 
foot, though the motions are greatly reſtrain- 
ed by the ligaments which connect this to the 
other bones of the tarſus.———A weakneſs 
of theſe ligaments cauſes ſometimes an un- 
natural turn of the fore-part of the foot in- 
wards. | 
The os naviculare is wholely cartilaginous 
in a new born infant. 
OS CUBOIDES * is a very irregular 
cube. — Behind, it is formed into an oblong 
unequal cavity, adapted to the fore-part of 
the os calcis.— On its internal ſide, there is 
a ſmall ſemicircular ſmooth cavity, to join 
the os naviculare, Immediately before which, 
an oblong ſmooth plane is made by the os cu- 
nei forme externum.— Below this the bone is 
hollow and rough. — On the internal fide of 
the lower ſurface, a round protuberance and 
foſſa are found, where the muſculus abductor 
pollicis has its origin. On the external fide 
of this ſame ſurface, there is a round knob, co- 
vered with cartilage zimmediately before which, 
a ſmooth foſſa may be obſerved, in which the 
tendon of the peroneus primus runs obliquely 
croſs the foot; and on the knob, the thin flat 
e 55 cartilage 


Hove Por, cubiforme, quadratum, grandinoſum, 
varium, teſſaræ, multiforme, N 
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cartilage proper to this muſcle plays; in place 


of which ſometimes a bone is n More 


externally than the knob, a rough hollow is 


made, for the ſtrong ligaments ſtretched be- 


twixt this bone and the os calcis.— Before, the 
ſurface of the os cuboides is flat, ſmooth, and 
lightly divided into two planes, for ſuſtairing 


the 6s melatarfs of the little toe, and of the toe 


next to it. 
The form of the back part of the os cuboides, 


and the ligaments connecting the joint there 
with the os « calcis, both concur in allowing little 


motion in this part. 

The offification of this bone is ſcarcely be- 
gun at the birth. 

Os cunei forme externum *, if we regard its 
ſituation or medium by its bulk, is much of the 
ſhape of a wedge, being broad and flat above, 
with long ſides running obliquely downwards, 
and terminating in a ſharp edge.—T he upper 


ſurface of this bone is an oblong ſquare. 


The one behind is nearly a triangle, but not 


cCcmhpleat at the inferior angle, and is joined to 


the os maviculare.—T he external ſide is an ob- 
long ſquare divided as it were by a diagonal; 

the upper half of it is ſmooth, for its con- 
junction with the os cubordes : The other is a 
ſcabrous hollow, and in its ſuperior anterior 
angle a ſmall ſmooth impreſſion is made by the 


_ os metatarſi of the toe next to the little one,— 


The internal ſide of this bone is alſo quadran- 
gular, with the fore-part of its edge made flat 
and ſmooth by the os metatarſi of the toe next 

| to 


* Chalccideutn externum. 
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to the great one, and the back part is alſo flat 
and ſmooth where the os cuneiſorme medium is 
contiguous to it.— The fore part of this bone 
is an oblong triangle, for ſuſtaining the os me- 
tatarſi of the middle toe. Tg 
Os cuneiforme medium, or minimum, 1s ſtill 
more exactly the ſhape of a wedge than the 
former Its upper part is ſquare ;—its internal 
ſide has a flat ſmooth ſurface above and behind, 
for its conjunction with the following bone; 
with a ſmall rough foſſa below; and a conſi- 
derable ſhare of it is rough and hollow.—The 
external ſide is ſmooth and a little hollowed, 
where it is contiguous to the laſt deſcribed 
bone.— Behind, this bone is triangular, where 
it is articulated with the os naviculare; and it 
is alſo triangular at its fore - part, where it is con- 
tiguous to the os metatarſi of the toe next to 

the great one. 2 
Os cuneiforme maximum or internum, differs 
from the two former in its ſituation, which is 
more oblique than theirs.—Beſides, its broad 
thick part is placed below, and the ſmall thin 
point is above and outwards ; while its under 
broad ſurface is concave, for allowing a ſafe 
paſſage to the flexors of the great toe.—The 
ſurface of this os pron "rig behind, where it is 
joined to the os naviculare, is hollow, ſmooth, 
and of a circular figure below, but pointed a- 
bove. The external ſide conſiſts of two ſmooth 
and flat ſurfaces, whoſe direction is nearly at 
right angles with each other. With the poſte- 
rior, that runs obliquely from below forwards 
and upwards, the os cuneiforme minimum is join- 
ed; and with the anterior, whoſe direction is 
| longitudinal 
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longitudinal, . the os metatarfi of the toe next 
to the great one is connected. The fore- 
part of this bone is ſemilunar, but flat and 
ſmooth, for ſuſtaining the os metatarſi of the 
great toe. The internal fide is ſcabrous, 
with two remarkable tubercles below, from 
which the muſculus abductor pollicis riſes, and 
the tibialis anticus is inſerted” into its upper 
part, >) i, 
The three cuneiform bones are all ſo ſecur- 


ed by ligaments, that very little motion 1s al- 


| lowed in any of them, and they are cartilagi- 


nous in a fœtus of nine months. 

Theſe ſeven bones of the tarſus, when join- 
ed, are convex above, and leave a concavity be- 
low, for lodging ſafely the ſeveral muſcles, ten- 
dons, veſſels, and nerves that lie in the ſole of 
the foot. In the recent ſubject, their upper and 
lower ſurfaces are covered with ſtrong ligaments 
which adhere firmly to them, and all the bones 
are ſo tightly connected by theſe and the other 


ligaments, which are fixed to the rough ridges 


and foſſæ mentioned in the preceding deſcrip- 
tion of the particular bones, that, notwith- 
ſtanding the many ſurfaces covered with car- 
tilage, ſome of which are of the form of 
the very moveable articulations, no more mo- 
tion is here allowed, than only to prevent too 
great a ſhock of the fabric of the body in walk- 
ing, leaping, & c. by falling on too ſolid a baſe; 


which, if it was one continued bone, would like- 


wiſe be much more liable to be broken: and, in 
order to make our foot accommodate itſelf to 
the ſur faces we tread on, by becoming more or 
leſs hollow, or by raiſing or depreſſing —_ 

ies ; H 
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fide of it, as might be judged by what was 
ſaid of the particular bones. 
Sprains here occaſion, as in the wriſt, 


great pain and obſtinate tumours, which too of 
ten cauſe carious bones. 


ME TATAR SUS is compoſed of five 
bones, which, in their general characters, a- 
gree with the metacarpal bones; but may be 
diſtinguiſned from them by the following 
marks: 1. They are longer, thicker, and 
ſtronger. 2. Their anterior round ends are 
not ſo broad, and are leſs in proportion to their 
baſes. 3. Their bodies are ſharper above 
and flatter on the ſides, with their inferior 
ridge inclined more to the outſide. 4. The 
tubercles at the lower parts of the round head 
are larger. 

The firſt or internal metatarſal bone is eaſi- 
ly diſtinguiſhed from the reſt by its thickneſs. 
The one next to it is the longeſt, and with 
its ſharp edge almoſt perpendicular,— The 
others are ſhorter and more oblique, as their 
ſituation is more external. Which general 
remarks, with the deſcription I am now to 
give of each, may teach us to diſtinguiſh 
them from each other. 

Os metatarſi pollicis is by far the thickeſt and 
ſtrongeſt, as having much the greateſt weight 
to ſuſtain, Its baſe is oblong, irregularly con- 
cave, and of a ſemilunar figure, to be adapt- 
ed to the os cunciforme maximum,—'The inferior 
edge of this baſe is a little prominent and 


nn, 


* Drzdog, eo, planta, planum, veſtigium, ſolium, 
pectus, praecordium, pectuſculum. 
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rough, where the tendon of the peroneus pri- 


mus muſcle is inſerted. — On its outſide an 
oblique circular depreſſion is made by the ſe- 
cond metatarſal bone.—Its round head has ge- 
nerally on its fore-part a middle ridge, and 
two oblong cavities, for the oſſa ſeſamoidea ; 
and on the external ſide a deprefſion is made 
by the following bone. | 
Os metatarſi of the ſecond toe, is the long- 
eſt of the five, with a triangular baſe ſup- 
ported by the os cuneiforme medium and the 
external ſide produced into a proceſs ; the end 
of which is an oblique ſmooth plane, joined 
to the os cuneiforme externum. Near the 
internal edge of the baſe, this bone has two 
ſmall depreſſions, made by the 0s cuneiforme 
maximum, between which is a rough cavity.-- 
Farther forwards we may obſerve a ſmooth 
protuberance, which is joined to the forego- 
ing bone.—On the outſide of the baſe are two 
oblong ſmooth ſurfaces, for its articulation 
with the following bone ; the ſuperior ſmooth 
| ſurface being extended longitudinally, and the 
inferior, perpendicularly; between which 
there is a rough foſſa. 1 

Os metatarſi of the middle toe, is the ſecond 
in length.—Its baſe, ſupported by the os cu- 
neiforme externum, is triangular, but flanting 
outwards, where it ends in a ſharp pointed lit- 
tle proceſs; and the angle below 1s not com- 
pleated, | 

The internal ſide of this baſe is adapted to 
the preceding bone; and the external fide has 
alſo two ſmooth ſurfaces covered with car- 
tilage, but of a different figure; for the up- 

; per 
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per one is concave, and, being round behind, 
turns ſmaller as it advance? — and the 
lower ſurface is little, ſmooth, engen, 1 
very near the edge of the baſe. Tat 
Os metatarſi of the fourth toe, is near as 
long as the former, with a triangular ſlanting 
baſe joined to the ar cuboides, and made round 
at its — gle, having one hollow ſmooth 
ſurface on the ng: -where it is prefled up- 
on by the following bone, and two on the in- 
ternal ſide, correſponding to the former bone; 
behind which is a long narrow ſurface impreſ- 
ſed by the os cunei forme externum. 

Os metatarſi of the little toe, is the ſhorteſt, 
ſituated with its two flat ſides above and below, 
and with the ridges laterally. The baſe 
of it, part of which reſts on the os cuboides, is 
very large; tuberous, and produced into a long- 
pointed proceſs externally, where part of the 
abductor minimi digiti is fixed; and into its up- 
per part the peronæus ſecundus | is Inſerted, 
Its inſide has a flat conoidal ſurface, where it 
is contiguous to the preceding bone. 

When we ſtand, the fore-ends of theſe me- 
tatarſal bones, aid the os calcis, are our only 
ſupporters; and therefore it is "neceſſary. they 


ſhould be ſtrong, and ſhould have a confined 
motion. 


The bones of the TOE S are much a; kin to 
thoſe of the thumb and fingers: particular- 
ly the two of the great toe are preciſely form- 
ed as the two laſt of the thumb; only their 
poſition, in reſpect of the other toes, is not 
oblique; and they are proportionally much 
red der, becauſe they are ſubjected to a greater 


force; 
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force : for they ſuſtain the force with which 
our bodies are puſhed forwards by the foot 
behind at every ſtep we make; and on them 
principally the weight of the body i is ſupport- 
ed, when we are raiſed on our tiptoes. 

The three bones in each of the other four 
toes, compared to thoſe of the fingers, differ 
from them in theſe particulars. They are 

leſs, and ſmaller in proportion to their lengths: 
———— Their baſes are much larger than their 

anterior ends: Their bodies are more narrow 
above and below, and flatter on the ſides.— 
The firſt phalanx is proportionally much long - 
er than the bones of the ſecond and third, 
which are very ſhort. 

Of the four, the toe next to the great one, 

has the largeſt bones in all dimenſions, and 
more externally the toes are leſs — The lit- 
tle toe, and frequently that next to it, have 
the ſecond and third bones intimately united 

into one: which may be owing to their little 
motion, and the great preſſure they are ſub- 
jected to. 

The toes are of good uſe to us in walking; 
for, when the ſole is raiſed, they bring our 
body, with its center of gravity, perpendicu- 
lar to the advanced ſoot. 

The bones of the metatarſus and toes, are 

in the ſame condition in children as thoſe of 
the metacarpus and fingers. 

The only bones now remaining to complete 
the deſcription of the ſkeleton, are the ſmall 
ones, which are found at the joints of the fin- 


gers and toes, and in ſome other parts, called 
OSSA 
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.. OSSA SESAMOIDEA, which are of very 
different figures and ſizes, though they are ge- 
nerally ſaid to reſemble the ſeed of the ſeſa- 
mum, They ſeem to me nothing elſe than 
the ligaments of the articulations or the firm 
tendons of ſtrong muſcles, or both, become 
bony, by the compreſſion which they ſuffer, 
Thus the ſeſamoid bones at the beginning of the 
gaſtrocnemii muſcles, are evidently compoſed 
of the tendinous fibres only. — Theſe, at the 
firſt joint of the great toe, are as plainly the 
ſame continued ſubſtance with the ligament: 
and the tendons of the adductor, flexor, brevis, 
and abdufor. That which is ſometimes 
double at the ſecond joint of that toe, is part 
of the capſular ligament ; and if we enume- 
rate the other ſeſamoid bones that are at any 
time found, we may obſerve all of them form- 
ed in this manner.— Their number, figure, 
ſituation, and magnitude, are ſo uncertain, 
that it were in vain to inſiſt on the differences 
of each; and therefore I ſhall only in general 
remark, | | 

I. That where-ever the tendons and liga- 
ments are firmeſt, the actions of the muſcles 
ſtrongeſt, and the compreſſion greateſt, there 
ſuch bones are moſt commonly found. 

2. That, ceteris paribus, the older the ſub- 
jet is in which they are ſought, their number 
is greater, and their ſize is larger. 

3. The more labour any perſon is inured to, 
he has, ceteris paribus, the moſt numerous and 
largeſt ofſa ſeſamoidea. 

However, as the two at the firſt joint of the 
great toe are much larger than any other, are 
O 2 F early 
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early formed, and are ſeldom wanting in an 
adult, we may judge, that beſides the more 
forcible caule of their formation, there ſhould 
alſo be ſome particular advantage neceſſary at 
15 lace, rather than effewhere, which may 
ollbly be, to allow the flexor muſcles to ſend 
dhe kendens along this joint, ſecure from 
compreſſion in the hollow between the two ob- 
long ſeſarhoid bones; while, by removing theſe 
Reta from the center 6f motion „ and gi- 
ving them the advantage of an angle at their 
inſertion, the force of the muſcles is increaſed, 
and therefore the great ſuperincumbent weight 
of Ty body in progreſſion is more eaſily 
ral 


APPE N- 


AFP = DEW 


Of the Marks of a FEM ALE SKELETON. - 


O finiſh the deſcription of the bones, is 
generally to conclude the ofteology ; but 
that no part of the ſubject may be left un- 
touched, I think it A na to ſubjgin the diſ- 
tinguiſhing marks of the male and female 
ſkeletons ; and have choſen to illuſtrate them 
principally in the latter; becauſe women ha- 
ving a more delicate canſtitytion, and affording 
lodging and nouriſhment to their tender /&@tu- 
fes, till they have ſufficient ſtrength and firm- 
neſs to bear the injuries of the atmoſphere, and 
contact of other more ſolid ſubſtances, their 
bones are frequently incomplete, and always 
of a make in ſome parts of the body different 
from thofe of the robuſt male; which agree tg 
the deſcription already given, unleſs where the 
proper ſpecialities of the female were particu- 
larly remarked ; which could not be done in 
all places where they occur, without perplexin 
the order of this treatiſe : Therefore choſe 
rather to ſum them up here by way of appen⸗ 
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The cauſes of the following ſpecialitigs: of 

the female bones may be reduced to theſe. 
"3 


three : 
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three: 1. A weak lax conſtitution, 2. A ſe- 
dentary inactive life, increaſing that conſti- 
tution, 3. A proper frame for being mo- 
thers. 

The bones of women are ſmaller in propor- 
tion to their length than thoſe of men; be- 
cauſe the force of their muſcles is not ſo 
great, nor is ſuch ſtrong external force ap- 
plied to them to prevent their ſtretching out in 
length. | 
The depreſſions, ridges, ſcabrous ſurfaces, 
and other inequalities made by the muſcles, are 
not ſo conſpicuous in them : becauſe their 
muſcles are neither ſo thick nor ſtrong, nor ſo 
much employed, to make ſo ſtrong prints on 
their bones. 

Their os frontis is more frequently divided 
by a continuation of the ſagittal ſuture, which 
depends on the firſt and ſecond general cauſes 
aſſigned above, for the ſpecialities in their 
bones ; as will appear after refleQing on the 
account given formerly of the middle internal 
{pine of this bone. 
Their clavicles are leſs crooked ; becauſe 
their arms have been leſs forcibly pulled for- 
wards, which in our European women, eſpe- 
cially thoſe of diſtinction, is more hindered 
by their garb. 8 

Their ſternum is more raiſed by long carti- 
lages below, that the thorax might be there 
widened in ſome proportion to what it is ſhort- 
ened by the preſſure upon the diaphragm, 
when they are with child. 

The defect of bone, or the hole in the 
middle of the ffernum, is ofteneſt found in 

| them, 
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them, to allow the paſſage of the mammary 
veſſels, ſay ſome ; but, in my opinion, this 
is owing to a lax conſtitution, by which the 
oſſification is not fo ſoon compleated as in men, 
where the action of the ſolids is vigorous, and 
the circulation of the fluids 1s briſk; for a 
much ſmaller hole might have ſerved this pur- 


poſe; and the branches of the internal mam- 


mary veſſels which are ſent to the external 
parts of the thorax, do not paſs here, but be- 
tween the cartilages of the ribs, before theſe 
are joined to the ſternum. 

The cartilago xiphoides, is oftener bifurcated 
in women than men, for the reaſon aſſigned 
in the preceding paragraph, viz. a leſs jorcible 
power of oflification. | 

The ſuperior cartilages of the ribs ſooner oſ- 
ſify, to ſupport the weight of the mammæ. 
The middle cartilages are more flat and 
broad by the weight of the breaſts. 

The inferior cartilages are longer, for eti- 
larging the cheſt. 

Weak women who have borne many child- 
ren when young, often have the vertebræ of 
their back bended forwards, and their fter- 
num depreſſed, or become round ſhouldered and 
flat breaſted (a) by the preſſure and weight of 
the impregnated uterus, and by the ſtrong ac- 
tion of the abdominal muſcles, | 
The os facrum is broader and turned much 
more backwards, for enlarging the pelvis. 

The os coccygis is more moveable, and much 
leſs bended forwards, to facilitate the birth. 

| O 4 The 


(a) cheſelden, Anatomy, book I s chap, 3. 
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The offa ilium are more hollow, and more 


refle ctedoutwards, and conſequently further re- 
moved from each other, in order to widen the 


lower part of their abdomen, and for the better 
ſupport of the imdredocted uterus, 
The ridge on the upper part of the os pubir 


is larger in ſuch women as have borne children, 


being extended by the ſtrong action of the — 
culi recti abdominis. 

The cartilage between the two of/a'pubrs, 
eſpecially in women who have borne children, 
is thicker than in men, by which the (pelvis 
is more capacious in females, 

The conjoined ſurfaces of the 72 pubis, 
and of the a innominata and ſacrum are leſs, 
the angle under the ſymphyſss of the oſſa pubis, 
is much larger, and the arches formed below - 
and behind by the ofa ilium and ifchium are 
wider, which, with the ſtreighter os /acrum, 
and more diſtant tubera iſchit, leave a larger 

paſlage for the excluſion of the child in 
birth 

The great tuberoſity of the ofſa iſchium, is 
flatter in women than in men, becauſe it is 
more preſſed upon in the ſedentary | life which 
females enjoy. 

In conſequence of the pelvis of women be⸗ 
ing wider, the articulations of their thigh- 
bones mult be farther removed from each other: 
and therefore a larger ſpace is leſt for the 
procreation and birth of children (a); which 


., Giſtznce of the thighs, may be one reaſon: 
3 why women in running: general ſhuffle: more 


from 


(a) Albin, de offib. Q 339. 


APPENDIX. 311 


from one ſide to the other than men, to pre- 
ſerve the center of gravity of their bodies 
from falling too far to a ſide of the joint 
of the thigh that ſupports them when the o- 
ther is raiſed, which would endanger their 
tumbling to the ground. 
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| A 

Cetabulum of oſſa innominata, 207. 

X Analyſis, chemical of bones, 14. Phænomenon from 
it, I * . 

83 their different ſorts, uſes, 24. Many ſo named 
are epiphyſes, 25. D | 

Appendices, vid. Epiphyſes. 

Arm- bone, vid. Humeri os. 

Arthrodia, 40, 43. 

Articulations, 38. Symphyſis, 38. Synarthroſis, 39. Diar- 
throſis, 40. 42. Diſpute concerning them, 41. 

Aſtragalus, 292. Its afticulation, 294. Of children, 295. 

Atlas, or the firſt vertebra of the neck, 174; of infants, 176. 

Axis, or third vertebra colli, 181. | 


| B 
Ones, what, 5. Their plates, 6. Fibres, claviculi, ibid. 
cancelli, 7. Arteries, 8. Veins, 10. Nerves, ibid. Cir- 
culation of their liquors, nouriſhment, increaſe, decreaſe, 
11. Phenomena and diſeaſes, 12, 20, 33. Tranſverſe ca- 
nals, 8, 12. Longitudinal ones, 12. Analyſis, 14, Phæ- 
nomenon, uſes, 15. Perioſteum internum and marrow, ibid. 
Diſtinguiſhed into broad and round, 21. Strength increa- 
ſed by being hollow, 22. Proceſſes, 24. Cavities, 26. E- 
piphyſes, 26. Oſſification, 28, Phænomena, 33. Ar- 
ticulations, 39. 
Brealt-bone, vid. Sternum. 
Bregma, 87. 
Broad bones, their ſtructure, 21. 


C 
Alcis os, 294, Of children, 296. 
Cancelli of bones, 7. Corrugat', cribriſormes, retiicula- 
ret, uſes, 8. | 
Canini dentes, 155. 


Car pus 
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Ethmoidal ſuture, 51. 
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Carpus conſiſts of eight bones, 255. Its figure, ſub» 


ſtance, articulation, motions, 261. Uſes; of infants, 
263. 


Cartilages, what; their plates, fibres, 48. Veſſels, nerves, 


49. Olhfcatien, how Preventa, 30. . uſes, diſeaſ- 
ES, 382 
Cavities of bones, their differebt kinds, 28 ; uſes, 26. 
Cervical vertebræ, their diſtinguiſhing marks, 172. Atlas, 
174. Dentata, 176. Axis, 181. Seventh, 182. 
Cheek-bones, vid. Malarum oſſa. 
Clavicles, 230. Internal end, ibid. Body, 231. External 
end, medullary veſſels, ſubſtance, articulation, 232. Of 


children; uſes, 233. 

Claviculiof bones, perpendicular, oblique, headed, crooked, 6. 

Coccygis oe, 194. Its firſl bone, 198. Its 2d, 3d, 4th bones, 
196, Subſtance, motion, diſeaſes, uſes, 197. 

SCollar-bene, vid. Cavicle. 

Coronal ſuture, 65. | 

Coſte, vid. Ribs. | 

Cranium, its figure, 61. Surfaves; G. Tables, diploe, 
64, Conſiſts of fix proper, 65. and two common dones, 

| Toy, Its futures, 66. | 

Cubitus, vid. Fore-arrn. 

Cubvides os, 297. At the birth, 58. 

Cuneiforme os, of the wriſt, 25. 

Cuneiformia oſſa, of the foot, externum, 298. medium, in- 
ternum, 299. At the birth, 300. 


5 D 
Entata, or 2d vertebra of the: neck, 176. its diſtingiſh- 
ing marks, 177 7 of infants, one” 
Dentis, vid. Teeth. | 
Diarthrofis, 40, 42. Its three ſpecies, enarthroſis, 40, 43. 
Arthrodia, 40, 43- Ginglimus, 40, 44. 
Digiti, vid. Fingers and toes. 
Diploe- of the ſcull, 64. 5 
Dorſal vertebræ, their diſtinguiſhing ſtructure, 182. Where- 
in they differ from each other, 1 84. | 
E 
Narthroſis, 40, 43. 


Epiphyſes, 25, 26. Several have apophyſes, 26. Their 
uſes, 27. | | 


Ethmoides 


I N DG Ex. _— 


Ethmoides os. Its cribriform plate, 104. Naſal * 1og. 
Callulz, oſſa ſpongioſa, 106. men Mar- 
bid phznomena ; of a child, 108. 

Extremities inferior, conſiſt, Exch, of thigh, 271, leg, 278 
foot, 297. 

A ſuperior, 230. conſiſt, each, of ſhoulder, id. 

Arm, 241. ev 246. Hand, e 8 "LEN 


a 
ER 118. | Compoſed of r v, i T 9. Lower jew, 
. | 


male celeton, diſtinguiſhing marks of it, 30. 
3 os, 271. Its upper end, 272. Body, 274. Lower 
275. Of infants, its articulation and motions, 276. 
Fibuls, its upper end, 282. Body, 283, Inferior end, 285. 


Its articulation, uſes, 286; of infants; 287. 
Fingers, their bones, phalanges, 269. 1 ſt. ibid. 2d, 3 27%, 
Indicis, of middle, annular, little finger, 7 
Fontanelle, 87 | 
Foot, compoſed of tarſus, 291. Metatarſus, 302. rer. 
303. Its motion, 298. 
Fore-arm, 246, Conſiſts of ulna, 247. Radius, 28. 
Frontal-bone, 74. Its external ſurface, proceſſes, 75. 
vities, ibid. Foramina, 76. Internal ſurface, 78. Fo- 
ramen, 79. Subſtance, ſinuſes, 80. Connection, 83. 
Uſes; of ren, _ 


.. 
n its ſpecies, 40, 44. | 

* Gomphoſis, 39. ' 

H 
And, 284. Confiſts of carpus, 255. Metaearpne, 203 
Fingers _— .. 

Harmonia, 

Haunch bones, vid, Vium offa. , 

Head, conſiſts of cranjum, 61. Face, 118. lev motionrgr79 

Heel-bone, vid. Calcis os. 

Hip- bone, vid. Os iſchium. 

Humeri os, 241. Its upper end, ibid. Body 243- Lows 
er end, ibid. Subſtance, articulation, 244. Motion, 145. 
Of children, 246. 

Hyoides os, 160. Its body, ibid. Cornua, 161. Appendices, 
161. Ligaments, ſubſtance, connection, uſes; of * 162. 

| my 
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* tower, vid. Maxilla inferior. 


upper, vid. Maxilla ſuperior. 
ium oſſa, 198. Spine, dorſum, 199. External ſurface, 
200. Interior ſurface, 201. Medullary veſſels, ſubſtance ; 
of a child, 202, - 5 | 
Inciſores dentes, 134. E 
Innominata oſſa, 198. Compoſed of os ilium, ibid. Iſchium, 
202. Pubis, 205. Their great foramen, 206. Aceta- 
bulum, 207. In infants, 198, 209. Connection, ibid. 
Phenomena, 210. Uſes, ibid. | 
Iſchium os, 20%. Proceſs, depreflions, tuber, 203. Sub- 
ſtance, 204. Of infants, 205. 


| | | L 
'Ambdoid future, 66. Its additamenta, ibid. 

, Lattice work of bones, vid. Cancelli. 

Leg, compoſed of tibia, 278. Fibula, 282, Rotula, 287. 
Its articulation and motions, 289. | | 

Ligaments, 46. Their fibres, ibid. Veſſels, nerves, diſ- 
eaſes, 46. Uſes, phznomena, 47. 

Lumbar vertebræ, their particular ſtructure, 186, Dif- 
ferences, 187. Va | 

Lunare os, 256. 


ä M 

MIL daa os of the wriſt, 289. | 

Malarum oſſa, their proceſſes, 125. Holes, ſub- 
ſtance, connection, 126. Of infants, 125. 

Marrow, what, 16. its chemical analyſis, its arteries, veins, 
nerves, 17. Diſeaſes, 18. Tranſverſe and longitudinal 
canals for conveying it, 12,19. Uſes, 19, Phznomena, 

and diſeaſes, 18, 20. * 

Maxilla inferior, 142. The chin, ſides, baſe, 143. Phæ- 

nomena, ang les, proceſſs, 144. Foramina, ſubſtance, 148. 

Articulation, 146. Motions, 147. Of infants, uſes, 148 

— ſaperior, conſiſts of 13 bones, 119. Their connec- 

tion, 120. ix 5 

Maxillaria oſſa, their proceſſes, 127. Cavities, 128. Fo- 

ramina, 130. Sinuſes, 131. Morbid phænomena, 131. 
Subſtance, connection, 133. Uſes; of children, 134. 
Metacarpus, compoſed of four bones, 263. Subſtance at 

the dirth, articulation, 264. Figure, uſes, digiti indicis, 

ibid. Medii, 268. Annularis, minimi, 266. 

' Metatarſus, compoſed of five bones, 301. Pollicis, ibid. 
I, 2, 302, 3, 4. Digiti, 303. 

Molares dentes, 15 3 


Mucilaginous 
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Macilaginous 22 82. Logger ſecreted them, e. 
Their cellular ſubſtance, V eſſels, nerves, — 7 
_ Uſes, $5. Phenomena, ibid. 


N 


infant, 1 


Neck, vid. Cervical vertebræ. 
0 


ibid. Internal ſurface, 100. Holes, 101. Subſtance, 

102. Connection, 103. Uſes, in infants, ibid.  _ 

Offification of bones, 28, accounted for from particular diſ- 
poſition of veſſels, and from preſſure, 30. nns 
28, 33 Its hiſtory, 35. 

Oſteogenea, its hiſtory, 35. Of what uſe, 36, 37. 


Alati 08, 734. Its f are . plate, ibid. Pt 
PP s, naſal 2 135. Orbitar proceſs, 1 


Wo wary connection, uſes, 37, of children; diſeaſes, 138. 
Parietal bones, their external ſurface, 84. Internal ſurface, 
86. Subſtance, ibid. Connection, uſes; of children, 
87. Practical obſervations concerning bregraa, 88. 
Patella, vid. Rotula. 
Pelvis, 198, 411. Conſiſts of os ſacrum, 189. Coccygir, 
194. Offa innominata, 198. 
Perichondrium, its veſſels, 49. 
Perioſteum externum, 1. Its fibres, ibid. Arteries, veins, 
nerves, 3. Uſes, 4. Diſeaſes, 3. 
—  internum, its ſtructure, 13. Uſes, 16. 
Phalanges of the fingers, 269. 
— toes, 303. 
Piſiforme os of the wriſt, 287. 
Plates of bones, their fibres, C. 
Pollicis manus oſſa, vid. Thumb. 
—pedis oſſa, vid. Toes. | | 
Pores tranſverſe and longitudinal of * 8, 12. Their 
uſes, 19. 
Proceſſes of bones, vid. Apo os 
Pubis os, 205. Subſtance ; © Children, 206. 


0 


Radius, 


N.. Aſi oſſa, their bd, 122. Connection, uſes; of an : 
123. 
aviculare os, of the tarſus, 296. Of ann, 297. 


\Ccipitis os, 96. Its external farface, 97. Proceſſes, 
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„ Adina, jts upper 3 $50. Body, 482. 3 end, 
ibid. Of children, articulation, 263. 

Ribs, 212. Their middle, poſterior end, ibid. Anterior 
end, ſubſtance, cartilages, 24 4. Articulation and motion 
215. Differ from each other, $46, Diſtinguiſhed inte 
true and falſe, 217. Diſtinguiſhing marks ef aſt. 2d, 
3d, 4th, gth, Sch, 1th, iich, 42th, 219. Of infants, 
221. Motion, 221, 227. 

Rotula deſcribed, 287, Its ſubſtance, 288. Articulation ; 3 
of children, 289. 


. bones, their fire, AL. Fereagth how increg ſod. 


\ Acrum og, its body, 289. Proceſſes, oblique, tranſverſe, 
190. Spinal, 191. 3 192. Subſtance, ar- 


ticulation, 193. - Ules; of children, 3194+ 
Sapittal ſuture, 67. 


dee bone of the wriſt, 286. 

Scapu 284. Its bale, inferior coſta, 238. ſuperiar coſta, 
am anterior ſurface, 2 1. Proceſſes, ſpine, acromion, 
coracoid proceſs, 237. ird og medullary veſſels, 
ne Subſtance, arten, * Nes, of chilgr en, 


Sch yndeleſs, 2... | 

Scull, vid. eranium. | 

Seſamoid , ;boneg, how farmed, 305. Where to beromnd, 

bid. 

Share- bone, vid. Oſſa pubis. 

Shoulder confiſts of A 430, and ſeagal, 234: 

Shoulder-blade, vid. Scapula.. 

Sinus frontales, 80. Sphenoidal, 146. Maxillary, 137. 

Skeleton, natural, artificial, 39. Situation of the bones, 
60. Divided into head, 61. Trunk, 163. Extremities 
ſuperior, 230. Inferior, 272. 6 

<wadfa female, its differences from that of the male, 307 5 

Sphenoid | bone, 108, its external ſurface, Proceſſes, 109. 
Cavities, 111. Internal ſurface, ibid. Holes proper, 
113. Common, 115. Sinuſes, 116. Subſtance, con- 
nection, 11). Uſes; of children, 118. 

Sphenoidal ſuture, 71. 

Spine, its ſhape, 163. Conſiſts of true vertebræ, ibid, and 
f alſe, 1 89. 


Spongiofa inferiora oſſa, 138. Their ſubſtance, connection, 
uſes; of children, 139. 


Spongioſa 
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Spongioſa ſuperiora oſſa, 106. 

Squamous ſutures, 68. How formed, 70, 

Sternum, 222. Its ſubſtance, 423. Firſt Ge 

done, 224. Xiphoid cartilage; 225. N 226. 
Connection; of children; uſes, motion, 227. 

Suture, 39. How formed, ibid. 

of che cranium, 65. Coronal, lambdoid, 66. Sa 
gittal, 67. Squamous, 68. Ethmoidal, ſphenoidal, tranſ- 
verſe, zygomatic, * Ules, 74. 

of the face, diſtinguiſhed by names, 120. Uſes, 2h. 

Symphyſis, divided into ſyachondrofis, ſyneuroſis, ſyſſarcoſis, 2 

Srairthrole, divided into ſuture, AP ens 
ſchyndelefis, 39. | 

Synchond roſis, 38. 5 

Syneuroſis, 39. 

Synovia of joints, what compoſed of, $4: Its uſes, diſeaſes, 


55. 
Syſſarcoſis, 39. 


T 
Arſas eonſiſts of ſeven bones, 291. Its articulation, 
293, Uſes, 294, 300. | 

Teeth, 148. Their baſe, roots, perioſteumn, ben 149. 
Canals, 150. Veſſels, 151, Formation, 152. Shedding, 
ibid. Connection. uſes, 153. Diſtinguiſhed into inciſores, 
154. Canin, molaree, 155, Phænomens, 188. 

Temporal bones, 88. Their external ſurface, proceſſes, 
89. Cavities, 95. Holes, 92. Internal ſurface, 93. 
Proceſſes, cavities, holes, 94. Subſtance, 9g. Con- 
nection, 95. Uſes; of infants, 96. 

Thigh-bone, vid. Femoris os. * 

Thorax, 211, Conſiſts of wyertebre, 192. Ribs, 212, 
Sternum, 222. Its motion 527 

Thumb conſiſts of three boneg the firſt, its articulation, 267, 
At the time of birth, 268. Second bone, its Dd 
267. Third bone, ibid. | | 

Tibia, its upper end, cartilages, 278. Body, 280. Lower 
end, 261. Articulation; of children, 282. 

Toes, 303; differ from the fingers, uſes; of children, 304. 

Tranſverſe ſuture, 71. 

Trapezium os, 268. 

Trapezoides os, ibid. 

Triquetra oſſa, 66. | l 

Trochoides Ginglimus, 44. 

Trunk of the ſkeleton, conſiſts of the ſpine, 163. Pelvis. 
198, 211. Thorax, ibid. 

Turbinata oſſa, vid Spongioſa. 


Ulna, 
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U. 
Lna, its upper end, 247. Body, 248. Lower end, 249. 
articulation, 260. Of children, 252, 
Unciforme os of the wriſt, 259. 
Unguis oſſa, their furfaces, 123. Subſtance, connection, 
uſes, 124. Morbid Phenomena ; of 3 125. 


V. 
Eitebræ Cervical, vid. Cervical. 
— — Dorſal, vid. Dorſal. 
| —— ——— fa]ſe, compoſed of os ſacrum, 188. . 194. 
„ — Lumbar, vid. Lumbar. 

— true, 163. Their bodies, cartilages, 164. Pro- 
ceſſes, ligaments, foramina, 166. Articulations, phæno- 
mena, 167, Of infants, 169. Diſeaſes, 170. Divided 
into cervical, 172. Dorſal, 182. Lumbar, 186. Vles, 
ſecured from luxations, 188. 

Veſſels of perioſteum, 3. of the bones, 8. of the marrow, 

17. of ligaments, 46. cartilages, 49. mucilaginous glands, 
54. 


Vomer, 139. Its figure, nd 140. Subſtance, connec 
tion, uſes, 141. | 


W. | 
omen, the differences of their bones from thoſe of 
men, 30). 
ormiana eſſa, vid. Triquetra, 
Wriſt, vid. — 


X. 
X cartilage, 226. Its diſeaſes, 226. 
Z, 


Ygoma, 89. 
Zygomatic ſuture, 71. 
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A DescaiyTIon of the HUMAN 
LACTEAL SAC and DUCT: 


The Nintu EvpiT10n, 


By ALEXANDER Monro, Senior, M. D. and P. A. 
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Eſſays have been uſeful to the 
ſtudents in anatomy, I cave cauſed them 
to be reprinted with ſuch amendments 
as I thought neceſſary, | 
That offence might not be given, I 
have treated all the opinions.concerning 
the diſputed phyſiology of the nerves 
with that deference which the uncer- 
tainty of the ſubject required ; ahd have 
not only concealed the names of the 
writers whoſe ſentiments were different 
from mine, but have ſhunned quota- 
tions from thoſe whom I approve, left 
the knowledge of the latter ſhould be 
a key to diſcover the former by. 
+. Deſcriptions of the very minute ra- 
mifications of the nerves are obſcure to 


the young gentlemen for whoſe uſe 1. 


write; and therefore I have taken no- 
tice only of the larger branches in the 

deſcription of the particular nerves. _ 
The firſt occaſion of my publiſhing 
my great Maſter Boerhaave's doctrine 
concerning the Syſtole and Diaſtole of 
the heart, was to prevent the imputa- 
tion I might have lain under of aſſu- 
ming 


Bu G informed that the following 


=. ry a 
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*** it to myſelf, when my worthy 
Maſter and good friend Mr. Cheſelden 
inſerted it into his anatomy, as com- 
* municated by me, without mentioning 
Boerhaave's name. Having now taken 
away all grounds of ſuch imputation, 
and the doctrine, though ſimple and 
beautiful, not appearing ſufficient to 
account for the phænomena of the mo- 
tions of the heart, I have omitted it in 
this edition. 

The deſcription af the receptaculum 

chyli and thoracic duct is more accu- 
rate, than in the common ſyſtems of 
anatomy; and on that account is here 
republiſhed. 
The corrections and additions . 
in this edition of the anatomy of the 
bones, and of theſe Eſſays, ſhow, that 
I pretend not to PerfeQtion ; but 1 would 
however wiſh, that no more faults 
were imputed to me than what are real- 
ly my own. 


| | [ 


5 THE 


HUMAN NERVES. 
Of the Nexves in general. 


1. Þ HE numerous turns which the carotid 
and vertebral arteries make before 
they paſs through the dura mater, theſe arte- 
ries having neither ſwelling muſcles nor preſ- 
ſure of the atmoſphere to aſſiſt the courſe of 
the blood in them after they enter the ſcull, 
and their diviſion into innumerable communi- 
cating branches in the pia mater, and its 
proceſſes, ſhew, that the liquors muſt move 
more ſlowly and equally in them than in moſt 

other parts of the body, "Jas 
2. By the aſſiſtance of injections and mi- 
croſcopes, the very minute branches of theſe 
veſſels (F 1.) are diſcovered to go from the 
pia mater, into the cortex, cineritious, or 
aſhy coloured part of the cerebrum, cere- 
| | bellum, 
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 bellum, and ſpinal marrow ; whereas we can 
only ſee longitudinal veſſels, without numerous 
ramifications or reticular plexuſes, in the white 
medullary ſubſtance of theſe parts. 

3. The continuity of the cortex with the 
medulla of the encephalon and ſpinal marrow 
is obſervable with the naked eye, and is more 
diſtinctly ſeen with the aſſiſtance of a micro- 
ſcope. bd 4. BO 
4. In diſſecting the brain and cerebellum, we 
ſee the ſmall beginnings of the medulla pro- 
ceeding from the cortex, and can trace its gra- 
dual increaſe by the addition of more ſuch white 
ſubſtance coming from the cortex. 

5. Both theſe ſubſtances (S 4) are very ſuc- 
culent; for puny expoſed to the air to dry, 
they loſe more of their weight than moſt o- 
ther parts of the body do. 5 

6. In ſeveral places we can obſerve the ne- 
dulla to be compoſed of fibres laid at each o- 
thers ſides. ; 

7. The medullary ſubſtance is employ- 
ed in forming the white fibrous cords ; which 
have now the name of : nerves appropriated 
to them. Within the ſcull we ſee the nerves 
to be the medullary ſubſtance continued; and 
the ſpinal marrow is all employed in forming 
nerves. 
8. The common opinion concerning the 
riſe of the nerves, founded on a ſuperficial 
inſpection of thoſe parts, is, that the nerves 
are propagated from that fide of the encepha- 
Jon, at which they go out of the ſcull. But it 
having been remarked, after a more ſtrict in- 
quiry, and preparing the parts by maceration 
in 


* R 
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in water, that the medullary fibres decuſſate 
or croſs each other in ſome parts of the me- 
dulla; as for example, at-the corpus annulare, 
and beginning of the ſpinal marrow : And prac- 
tical obſervators having related ſeveral, exam- 
ples of people EET was hurt on one 
ſide, while the morbid ſymptom, palſy, appear- 
ed on the other ſide of the body, of Which I 


5 
1 
- 


have ſeen ſome inſtances ; and experiments 
made on brutes having confirmed theſe obſer- 
vations, it has been thought, that the nerves 


had their riſe from that ſide of the encephalen, - 


which is oppoſite to their egreſs from the 
ſcull, It may however ſtill be ſaid, that 
this laſt opinion 1s not fully demonſtrated, 
becauſe a decuſſation in ſome parts is not 
a proof that it obtains univerſally ; and if 
there are examples of palſy of the ſide op- 


poſite to where the leſion of the brain was, 


there are alſo others, where the injury done to 
the brain and the palſy were both on the ſame 
. PRINTER 5 hy 
9. The nerves are compoſed of a great ma- 
ny threads lying parallel to each other, or 
nearly ſo, at their exit from the medulla, 
'This fibrous texture is evident at the origin 
of moſt of the nerves within the ſcull ; and 
in the cauda equina of the ſpinal marrow, we 
can divide them into ſuch imall threads, that a 
very good eye can ſcarce perceive them ;, but 
theſe threads, when looked at with a micro- 


ſcrope, appear each to be compoſed of a great 


number of ſmaller threads, 
10. How ſmall one of theſe fibrils of the 
nerve is, we know not; but when we conſi- 


P der 


* 


* 
* 
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der that every, even the moſt minute part of 
the body is ſenſible, and that this muſt depend 
on the nerves (which all conjoined, would not 
make a cord of an inch diameter) being di- 
vided into branches or filaments to be diſper- 
ſed through all theſe minute parts, we muſt be 
gonvinced that the nervous fibrils are very 
ſmall. From the examination of the minimum 
viſibile, 1t is demonſtrated, that each fibre in 
the retina of the eye or expanded optic nerve, 
cannot exceed the ſize of the 32, 400 part of 
a hair. | "7 
11. The medullary ſubſtance, of which the 
nervous fibrils are compoſed, is very tender, 
and would not be able to reſiſt ſuch forces as 
the nerves are expoſed to within the bones, 
nor even the common force of the circulating 
fluids, were not the pia mater and tunica 
arachnoides continued upon them; the former 
giving them firmneſs and ſtrength, and the 
fatter furniſhing a cellular coat to connect the 
threads of the nerves, to let them lie ſoft and 
moiſt, and to ſupport the veſſels which go with 
them. 
It is this cellular ſubſtance that is diſtended 
when air is forced through a blow pipe 
thruſt into a nerve, and that makes a nerve 
appear all ſpongy, after being diſtended with 
air till it dries; the proper nervous fibrils 
ſhrivelling ſo in drying, that they ſcarce can be 
obſerved. 5 
13. Theſe coats (S 11.) would not make the 
nerves ſtrong enough to bear the ſtretching 
and preſſure they are expoſed to in their courſe 
to the different parts of the body ; and —_ 
ore 
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fore, when the nerves go out at the holes in 
the cranium and ſpine, the dura mater is ge- 
nerally wrapt cloſely round them, to collect 
their diſgregated fibres into tight firm cords ; 
and that the tenſion which they may happen 
to be expoſed to, may not injure them before 
they have got this additional coat, it is firmly 
fixed to the ſides of the holes in the bones 
un which they paſs. 

13. The nervous cords thus compoſed 4 
nervous fibrils, cellular coat, pia and dura 
mater, have ſuch numerous blood-veſſels „ that 
after their arteries only are injected, the whole 
cord is tinged of the colour of the injected li- 
quor : and if the injection is puſhed violently, 
the cellular ſubſtance of the nerves is at laſt 
diſtended with it. | 

14. A nervous cord, ſuch as has been 5 | 
now deſcribed, ($ 13), has very little elaſti- 
city, compared with ſeveral other parts of the 
body. When cut out of the body, it does 
| not become obſervably ſhorter, while the 
blood veſſels contra& three. eighths of their 
length. | | 
15. Nerves are cenerglly lodged i ina cellular 
or fatty ſubſtance, and have their courſe in 
interſtices of mufcles, and other active or- 
gans, where they are guarded from preſſure; 
but in ſeveral parts they are ſo placed, as if it 
was intended — they ſhould. there ſuffer the 
vibrating force of arteries, or the preſſure of 
wal the contracting fibres of muſcles. 

- 16, The larger cords of the ne: ves divide 
into branches as they go off to the different 
parts; the branches being ſmaller than the 

T1 trunk 
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trunk from which they come, and making ge. 
a an acute angle where they ſeparate. 

19. In ſeveral places, different nerves unite 
into one cord, Which! 18 commonly larger than 
any of the nerves which form it. | 

18. Several nerves, particularly thoſe which 
are diſtributed to the bowels, after ſuch union, 
($17), ſuddenly fotm à hard knot Conſidera- 
bly larger than all the nerves of which it is 
made. Theſe knots were called corpora Boa 
mw and are now generally named iganglions. -* 

19. The ganglions have thicker coats, more 
numerous and larger blood-veſſels than the 
nerves; ſo that they appear more red and 
muſculur- On diſſection the ganglions, fibres 
are ſeen running longitudinally in their axes, 
and other fibres are derived from their ſides 
in an oblique direction to the Rara 
ones. 111 elf! ) eh 

20. Contmonty numerous (enallnerees, which 
conjunAly are not equal to the ſize of the 
ganglion, are ſent out from it, but with a ſtruc- 
ture no way different from that of other nerves. 

21. The nerves ſent to the organs of the 
ſenſes, loſe there their firm coats, and terminate 
in a pulpy ſubſtance: ' The optic ner ves are ex- 
panded into the ſoft tender webs, the retinæ. 
The auditory nerve has ſcarce the conſiſtence 
of mucus in the veſtibulum, cochlea, and ſemi- 
circular canals of each ear. The fapille- of 
the noſe, tongue and ſkin, are very ſoft. 

22. The nerves'of muſcles can likewiſe be 
traced till they ſeem to loſe their coats by be- 
coming very ſoft ; from which; and what we ob- 
ſerved of the ſenſatory nerves (S 21.), — is 

reaſon 
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reaſon to conglude, that the muſcular netves 
are alſo pulpy: at their terminations, which we 
cannot indeed proſecute by diſſection. 
23. It would ſeem neceſſary that the extre- 
mities of the nerves ſhould continue in this 
ſoft flexible ſtate, (8 21. 22. ), in order to per- 
form their functions right: For, in proportion 
as parts beome rigid and firm by age, or any 


other cauſe, they loſe of their ſenſibility, and 


the motions are more difficultly performed. 

24. Though the fibres in a nervous cord 
are firmly connected, and frequently different 
nerves join into one trunk, or into the ſame 
ganglion; yet the ſenſation of each part of the 
body is ſo very diſtin&, and we have ſo much 
the power of moving the muſcles ſeparately, 
that, if the nerves ate principal agents in 
theſe two functions, which I ſhall-endeavour to 
prove they are, we have reaſon to believe that 
there is no union, confuſion, or immediate 
communication of the proper nervous fibrils, 
but that each fibre remains ao from its 
drißut to its termination. 

25. Changes produced any way upon the 
coats of the nerves, cannot however miſs to 
affect the nervous fibrils. The cellular ſub- 
ſtance may be too full of liquor, or may not 
ſupply enough; the liquor may not be of a 
due conſiſtence, or it may be preternaturally 
obſtructed and collected. The pia or dura ma- 
ter may be too tenſe, or too lax; their veſſels 
may be obſtructed; their proper nerves may 
be violently irritated, or loſe their power of 
acting; and a great many other ſuch changes 
may happen, which will not only occaſion diſ- 

F 4 orders 
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orders in particular nerves, but may be a cauſe 


of the ſympathy ſo frequently obſerved among 
the nerves; which is ſo neceſſary to be atten- 
tively regarded in a great many diſeaſes, in 
order to diſcover their true ſtate and nature, 
that, without this knowledge, very dangerous 
miſtakes in the practice of en and ſurgery 
may be committed. 

26. Many experiments and obſervations 
concur in proving, that when nerves are com- 
preſſed, cut, or any other way 3 the 
parts ſerved by ſuch nerves, farther from the 
head or ſpine than where the injuring cauſe 
has been applied, have their ſenſations, mo- 
tions, and nouriſhment weakened or loſt, 
while no ſuch effects are ſeen in the parts 
nearer to the origin of thoſe nerves ;- and in 
ſuch experiments where the cauſe impeding 
the nerves to exert themſelves could be re- 
rnoved, and the ſtructure of the nerves not in- 
jured; as for example, when a ligature made 
upen a nerve and ſtopping its influence has 
been taken away, the motion and ſenſation of 
the parts ſoon were reſtored. From which it 
would appear, that the nerves are principal in- 
ſtruments in our ſenſations, motions, and 
nouriſhment ; and that this influence of the 
nerves is not inherent in them, without the 
communication between theſe cords and their 
origin is preſerved. 

This concluſion is juſt, notwithſtanding that 
ſometimes, upon cutting a nerve, the effects 
above-mentioned have been felt for a ſhort 


cime ; but afterwards the perſon was ſenſible 
of 
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of no numbneſs or immobility; for where-ever 
this is ſaid to have happened, the cut nerve 
was only one of ſeveral which were ſent to the 
member; the want of whoſe influence was felt 
no longer, than till the habit was acquired of 
performing the functions eaſily by the other 
ner ves. 

Nor is it of greater weight as an objection, 
that ſometimes when a ligature is drawn very 
hard upon a nerve, and then is taken away, 
the nerve never again recovers its influence 


upon the parts it is diſtributed to beyond the 


ligature, but is of as little effect as if it had 
been cut through ; which is to ſay, that its 
texture has been altered beyond recovery. 
The fame thing is to be ſeen by tying a thread 
tight round a tender twig of any vegetable ; 
it decays, | 

27). Experiments and obſervations ſhew too, 


that when win of the encephalon or ſpinal mar- 


row have been irritated, compreſſed, or de- 
ſtroyed, the parts of the body, whole nerves 
had their origin from ſuch affeQed parts of the 


encephalon or ſpinal marrow, became convul- 


ſed, paralytic, inſenſible, or waſted; and in 
ſuch caſes where the injuring cauſe could be 
removed from the origin of the nerves, the 
morbid ſymptoms obſerved in the parts to 
with theſe nerves were diſtributed, went off 
upon the removal of that cauſe. From which 
it is thought reaſonable to conclude, that the 
nerves muſt not only have a communication 
with their origin, but that the influence they 
have upon the parts they are diſtributed to de- 
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pends on the influence which they derive from 
the medulla encephali and ſpinalis. | 
28. Though the ſpinal marrow has its own 
veſſels and cineritious ſubſtance which aſliſts to 
form its medulla ;' yet a very large ſhare of the 
medullary ſubſtance within the ſpine 1s derived 
from the encephalon, whoſe medulla oblongata 
deſcends from the head, and the influence of 
the /pinal marrow on its nerves depends in a 
great meaſure on this medulla oblongata of the 
head, Hence an injury done to any part of 
the ſpinal marrow, immediately affects all the 
parts whoſe nerves have their origin below 
where the injuring cauſe is applied. A luxa- 
tion of a vertebra in the loins makes the lower 
extremities ſoon paralytic; a tranſverſe ſecti- 
on of the medulla at the firſt vertebra of the 
neck, ſoon puts an end to life. WT 
29. If ſuch cauſes produce conſtantly ſuch 
effects (S 26. 27. 28.) in us and other crea- 
tures living in nearly the ſame circumſtances 
ads we do, the concluſions already made muſt 
be good, notwithſtanding examples of children 
and other creatures being born without brains 
or ſpinal marrow ; or notwithſtanding that the 
brains of adult creatures can be much changed 
in their texture by diſeaſes: and that for- 
torſes, and ſome other animals continue to 
move a conſiderable time after their heads 
are cut off, We may be ignorant of the par- 
ticular circumſtances requiſite or neceſſary to 
the being or well-being of 'this or that par- 
ticular'creature, and we may be unable to ac- 
count for a great many phenomena; but we 
muſt 'believe our eyes in the examination of 


facts; 
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facts; arid if we ſec:conſtant)y ſuch conſequen- 
ces from ſuch actions, we'cannot-but conclude 
the. one tobe the caufe ard the other the ef - 
fect. It would be as unjuſt to deny the conclu- 
ſions made in the three preceding articles, be. 
cauſe of the ſeemingly preternatural phiænome- 
na mentioned at the inge this, as it 
would. be: to:deny the neceſſity of this cxyrchla» 
tion of ithe blood! in us and moſt quadriſpeds, 
becauſe a frog can jump about, or à tortoiſe 
can walk long after the bowels of its thorax 
and abdomen are takem out, or Becauſe>the 
different»parts , of a rm crawl after it has 
been cut into a great many pieces It ĩs there⸗ 
fore almoſt univerſally rent ee nerve 
are principal inſtrumònts in our-fenfaqons;o mo 
tion, and nouriſſiment; ànd that the influence 
which they have: >.communidited from their 
origin, 8 45 enceptalon and medullu Mpinuiis. 

agreeing abunt ithe 
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fibres ſolid; raiſe ſeveral objections to? the o- 
ther dodtrine 3 2 whick::b: ſhall conſider: :after-: 
_ wards; and endenxdur to ſhew the fitneſs of 
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The objects of the ſenſes plainly (ſay they) 
make impulſes on the nerves of the proper 
organs, which muſt ſhake the nervous fibrils: 
and this vibration muſt be propagated along 
the whole cord to its other extremity. or ori- 
gin, as happens in other tenſe ſtrings; and 
theſe vibrations being differently modified, ac- 
cording to the difference of the object, and 
its different application, produce the different 
ideas we have of objects. 

32. To this account of ſenfation, it is ob- 
jected, firſt, That nerves are unfit for vibra- 
tions, becauſe their extremities, where objects 
are applied to them, are quite ſoft and pappy 
6 21.), and therefore not ſuſceptible of the vi- 
brations ſuppoſed; and if there could be any lit- 
tle tremor made here by the impulſe of ob- 
jects, it could not be continued along the nervous 
cord, becauſe the cellular ſubſtance by which 
each particular fibre is connected to the neigh- 
bouring ones (5 11.) and the fatty . rg in 
which the nervous cord is immerſed (5 15 95 
would ſoon ſtifle any ſuch vibratory motion. 

A fecondobjeQtion'to this doctrine is, that ſup- 
Poſing the nerves:capable of vibrations by the 

impreſſions of objects, theſe vibrations = 
not anſwer the deſign. For if what we know 
of other vibrating ſtrings, to wit, that their 
tone remains the ſame, | - unleſs their texture, 

length, or tenſion is altered, and that different 
ſubſtances ſtriking them do no more than 
make the ſound higher or lower; if theſe pro- 

perties are to be applied to nerves, then it will 
follow, that the ſame nerve would conſtantly 

convey the ſame idea, with no other variety 


than 
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than of its being weaker and ſtronger, whatever 
different objects were applied to it; unleſs we 
ſuppoſed the nerve changed in its texture, 
length, or tenſion, each time a different ob- 
ject is applied; which, it is preſumed, no body 

will undertake to prove does happen. 
Nay, Z3ah, If ever ſuch a variety of vibra- 
tions could be made, our ſenſations would not- 
withſtanding be confuſed and indiſtinct, becauſe 
the tremulous nervous fibre being firmly con- 
nected and contiguous to ſeveral other fibres 
of the ſame cord, would neceſſarily ſhake them 
too, by which we ſhould have the notion of the 
object as applied at all the different parts where 

the extremities of theſe fibres terminate. 
33. In whatever way the favourers of the 
doctrine of ſolid nerves pleaſe to apply the e- 
laſticity of nerves to the contractien of muſ- 
cles, their adverſaries inſiſt that nerves are 
too weak to reſiſt ſuch weights as the muſcles 
ſuſtain ; they would ſurely break, eſpecially as 
they are in a great meaſure, if not wholly, de- 
prived of their ſtrong. coats before they come 
to the part of the muſcle they are immediately 
to act upon (S 22.)—Thenerves being found to 
have little or no elaſticity to ſhorten themſelves 
(J 140, ſhew them altogether unfit for ſuch an 
office as this of contracting muſcles in the way 
propoſed of their acting by elaſticity; and 
when a nerve is viewed with a miſcroſcope 
while the muſcles it ſerves are in aQion,, no 
contraction or motion is obſerved in it 
Nay, if they were elaſtic, they would equally 
exert their power of contracting muſcles near- 
er to their origin as well as farther from it, 
| Vu hen 
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when they were put into contraction or vibra- 
tion, by irritation of any part of them. The 
former however does not happen. 
34. As a further objection againſt either mo- 
tion or fenfation being owing to the elaſticity 
of the. nerves, it is faid, that if this doQrine 
was true, the ſenſations would be more acute, 
andthe, contractions of muſcles would be great- 
er and ſtronger, when the parts become firmer 
and more rigid by age; for then their elaſti- 
city is incteafed: Whereas, on the contrary, it 
appears (S 23.), that then the ſenſations are 
blunted, and muſcular contraction becomes 
r . 
35. If the nerves were granted to be elaſtic, 
and to communicate a ſpringy force to all the 
parts they are diftributed to, they might ap- 
eat neceffary in this view to afſiſt the applica- 
tion of the nutritious particles of the fluids to 
the ſides of the veſſels which theſe particles 
were to repair; and ſo far might well enough 
account for the ſhare which nerves are thought 
to have in nutrition: But if we cannot make 
uſe of elaſticity in the other two functions, 
ſenſation and motion, we muſt alſo endea vout 
to find out ſome other way for the nerves to 
4& in nutrition; which will be done after- 


36. Having thus ſtated the reaſons for and 
neee fl! . i }» Ad e + yo! ” [ \ 4 
againſt the nerves acting as ſolid ſtrings, let 
us likewiſe relate the arguments for nerves 
being pipes, and the objections to this doc- 
trine. | i | } £3385 r 8 
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A great argument of thoſe who think the 
nerves to be tubes conveying hquors, is the 
TT ſtrong 
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ſtrong analogy of the brain and nerves to o- 
ther glands of the body and their exeretories, 
where a manifeſt ſecretion of liquor is made in 
the glands, to be conveyed by the excretories 
to the proper places in which it ought to be 
depoſited : They think that the vaſcular tex- 
ture of the cortex of the encepllalam and ſpinal 
marrow (S 2.), the continuation of the coffex 
in forming the medullary fubſtance (3 3. 4.), 
the fibrous texture ($ 6.), and ſueculent ſtate 
of this medulla ($ 5.), and its being wholly 
employed to form the nerves (8 J.), where 
the fibrous texture is evident ($ 9.) ; all theſe 
things, ſay they, conſpire to ſhew ſuch a ſtrong 
analogy between theſe parts and the other 
glands of the body, as carries a conviction 
that there is a liquor ſecreted in the encephas 
len and ſpinal marrow, to be ſent out by the 
nerves to the different parts of the body. 
37. The following objections are raiſed to 
this argument in favour of liquor conveyed in 
the nerves from the analogy of the glands. 
1/7, Other glands, it is ſaid, have their exere< 
tories collected into a few large pipes, and not 
contmued in fuch a great number of ſeparate 
pipes, as far as the places where the liquors 
are depoſited; which laft muſt be the caſe, if 
the nerves are the exeretories of the glandular 
brain. -2dly, We ſee the cavities, and can ex- 
amine the liquors in the excretories of other 
glands much ſmaller than the brain; which 
cannot be done in the nerves. 3dh, If the 
nerves were pipes, they would be ſo ſmall, 
that the attraction of the liquors to their 
fides, would prevent that celerity in the mo- 
tion 
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tion of the liquor, which. is requiſite. to ſen- 
ſations and motions. Ay, If the nerves were 
pipes, they would be cylindrical ones, and 
conſequently. not ſubject to diſeaſes ; or at leaſt 
we could have no comprehenſion of the diſea- 
ſes in them. 

38. The anſwer to the 1/? of theſe objec- 
tions is, That there are other glands —_— 

there is a manifeſt ſecretion, and in which the 
diſpoſition of the excretories is in much the 
ſame way as in the encephalon:. The kidneys, 
for example, have à reticulated cortex of veſ- 
ſels, from which the Eu/tachian or Bellinian me- 
dalla, conſiſting of longitudinal fibres and a few 
blood veſſels in the ſame direction, proceeds; 
and this medulla is collected into ten, twelve, or 
more papillæ, each of which is formed of nu- 
merous ſmall feparate pipes, which fingly diſ- 
charge the urine into the large membranous 
tubes; and theſe united form the pefvis, Upon 
comparing this texture of the kidneys with 
that of the encephalon ($ 2. 3.4. 5. 6. 7. 9.) the 
annleg) will be found very ſtrong. 

39. In anſwer to the 2d objection, in 8 37. 
| it is granted, that mieroſcopes, injections, and 
all the other arts hitherto employed, have not 
ſhewn the cavities of the nervous fibrils, or 
the liquors contained in them; and from what 
was ſaid (5 10.) of the ſmallneſs of the ner- 
vous fibrils, it is not to be expected chat ever 
they ſhould be ſeen. But ſo long as ſuch a 
wir of little animals can every hour be 
brought to the objectors, in which they can as 
— demonſtrate the veſſels or contained 
Buide, it will not be allowed to be concluſive 
reaſoning, 
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reaſoning), chat becauſe ocular demonſtration 
cannot be given of either the tubes or their 
contents, therefore they do not exiſt. For 
if we have any notion of an animal, it is its be- 
ing an hydraulic machine, which has liquors 
moving in it as long as it has life; if therefore 
ſuch little animals have veſſels and liquors 
which we cannot ſee, why may not ſome of the 
veſſels and liquors of the . body be allo 
inviſible to us? 

To avoid this anſwer to the Ae e, it is 
further urged, That though we might not ſee 
the nervous tubes or the liquors they contain, 
as they naturally flow; yet if ſuch liquors real- 
ly exiſt, they ought to diſcover tliemſetres; ei- 
ther by a nerve's ſwelling when it is firmly 
tied; or that, however ſubtile their fluids are, 
they might be collected in ſome drops, at leaſt, 
when the cut end of a nerve of a living ani- 
mal is kept ſome time in the exhauſted re- 
ceiver of an air - pump. It is affirmed, that 
neither did the tied nerve ſwell between the 
brain and ligature, nor was there any liquor 
collected in the receiver of the air- pump; 
from which | it 1s concluded, that there is no bo: 
quor in the nerves. 

Some, who ſay they have tried theſe ex- 
periments, affirm, that in young animals the: 
nerve does fwell above the-ligature,. and that 
a ad does drill out upon cutting a nerve. 
Whether ſwelling -or, liquor is ſeen 
or is not ſeen in theſe experiments, no con 
cluſion for or againſt a nervous fluid can be 
made from them; for the ſwelling of the 

1 n nerve 


fore not be ſuch exeretories! - Flle anfwer 
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nerve after it is tied; or the Max; of liquors: 
from its extremity, will never prove either to 


be the effect of the fftid in the proper ner- 
vous fibrils, ſo long as they might be occafion- 
ed by the liquors in the larger veſſels of the 
— ſubſtance of the nerves ; and if thefe 
ſame veſſels of the coats of the nerves do 
not diſcover their liquors by theſe experi- 
ments; it is far leſs to be expected, that the 


much more ſubtile nerves will difeover theirs. 


40. The 34 Objection to the doctrine of the 
brain being a . and the nerves its ex- 
cretories, fuppoſes a more rapid motion neceſ- 
ſary in the fluid of the nerves, han what oft 
of the defendets of che nervous fluid will no] 
allow; and is afterwards to be conſidered par- 
ticularhy in a more proper place. e362 20 7 bÞ!s 

41. The a Objection being, That if nerves: 
are exeretories of a gland, they muſt be ey 


Uindrical pipes, in which po-6bſtruRtions | or 


diſeaſes nod happen ; but fine we daily 
ſee diſeaſes in the — they lmuſt there 


1, That diſeaſes happen often in the exere- 
tories! of other glands, as of the hver, kid- 
ney, Cc. notwithſtanding - their eylindricaÞ 
form, and their much ſhorter and leſs expo- 

ſed courſe ! When we confider the very tender 
ſabſtance of the brain, the vaſt edmplication 
of veſſels there, the prodigious fmallneſs of 


— pipes going out from it, the many mo- 


powers which the nerves are td undergo- 
the ſhock: of, and the many chances which 
the veſſels, membranes, and cellular ſubſtance: 
accompanying the nerves have of being diſ- 
ordered, 
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ordered, and then affecting the nervous fi- 


brils, we have very great reaſon to be ſur- 
priſed, that theſe cylindrical pipes are not 
much more frequently put out of order, by 
too great or too ſmall a quantity of liquors; 
by too viſcid or too thin fluids; by liquors 
conſiſting of too mild and fluggiſn particles, 
or of too acrid pungent ones; by too great or 
too little motion given to the liquors; by the 
diameters of the pipes being too much ſtrait- 
ened, or too much inlarged; and by a great 
many other varieties of circumſtances which 
might be thought capable of diſturbing the 
functions of the ner ves, ſuppoſing them to be 
cylindrical excretories of the gland, the 
brain. 1 | | 
442. The numerous veſſels of the encephalon 
have brought ſome of the gentlemen who aſſert 
the nerves' to be ſolid, to acknowledge, that 
there is a liquor ſecreted in the brain: But 
then they will not allow that this liquor is ſent 
out by the proper nervous fibrils; but that it 
is poured into the cellular ſubſtance in which 
the nerves lie, to keep them moiſt and ſupple, 
and therefore fit for exerting their elaſticity, 
vibration, &c. by which, in their opinion, the 
effects commonly aſcribed to nerves are pro- 
duced. (re) | 
43. Beſides the objections already mentioned 
(S 32. 33.) againſt the nerves acting as elaſtic 
ſtrings, this opinion has ſome other difficulties 
which may be objected to it: For inſtance, 
there is not one analogous example in the 
whole body of liquors ſecreted in a large 
gland, 
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gland, to be poured into a cellular ſubſtance, 
as is here fuppoſed ; the liquors in the cells of 
the ela cellularis of other parts are feparated 
from the little arteries which are diſtributed to 
theſe cells. | 

Further, it cannot be imagined, how a li- 
quer fecreted in the cortex of the brain fhould 
make its way through the medulla, to come 
out into the cellular membranes on the ſurface 
of that medulla. | 

_ Laſtly, A very ſimple experiment; of inject- 

ing water by the artery of any member, 
and thereby filling the cellular ſubftance of the 
nerves of that member, fhews evidently, that 
the liquor of the cellular ſubſtance of the 
nerves has the ſame fountain as the liquor 
has in the tela cellularis any where elſe, that is, 
from the little arteries diſperſed upon it. 
44344. The doctrine of a fluid in the nerves, 

is not only thus ſupported by the analogy of 
the brain and nerves to the other glands and 
their excretories, but thoſe who maintain this 
doctrine mention an experiment which they 
think directly proves a fluid in the nerves, 
It is this: After opening the thorax of a living 
dog, catch hold of and preſs one or both the 
phrenic nerves with the fingers, the diaphragm 
immediately ceaſes to contract; ceaſe to com- 
preſs the nerves, and the muſcle acts again: 
A ſecond time, lay hold of the nerve or 
nerves ſome way above the diaphragm, its 
motion ſtops, - Keep firm the hold of the 
nerve, and, with the fingers of the _ | 

han 
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hand ſtrip it down from the fingers which 
make the compreſſion towards the diaphragm, 
and it again contracts: A repetition of this 
part of the experiment three or four times, 
is always attended with the ſame effects; but 
it then contracts no more, ſtrip as you will, 
unleſs you remove the preſſure, to take hold 
of the nerves above the place firſt pinched: 
when the muſcle may again be made to con- 
tract, by ſtripping the nerve down towards it. 
This experiment I have done with the ſuc- 
ceſs here mentioned. Let any one try if he 
can imagine any other reaſonable account of 
theſe appearances, than that the preſſure by 
the fingers ſtopped the courſe of a fluid in 
the nerve; that ſo much of this fluid as re- 
mained in the nerve, betwixt the fingers and 
diaphragm was forced into that muſcle by 
ſtripping, and when it was all preffed away, 
the fingers above prevented a ſupply, the 
muſcle contracted no more till the fingers 
were removed, and a freſh flow by that means 
was received fromthe ſpinal marrow, qr from 
that part of the nerve which had yet not been 
ſo ſtripped. 

It has been objected to the concluſions from 
this experiment, 1. That the diaphragm is 
ſet in motion by ſtripping the nerve from, as 
well as towards, this muſcle; and this may be 
well expected; for a liquor in ſuch ſmall pipes 
hindered to flow backwards by ligature, pinch- 
ing fingers, or even the flow of their liquors 
from the fountain, will regurgitate forwards 
with velocity, when preſſed backwards, = 
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ſee it hoppert!1 in the ſtalks of tender ſucculent 
plants, | 

2. It is ſaid, that 9 aa to act when 
their veins are tied, as well as when their ar- 
teries or nerves are tied or cut, but that muſ- 
cles continue to act when their veins are cut; 
by which it would appear, that the overloading 
of the veſſels is an impediment to the action of 
muſcles, and therefore the ceaſing of their 
action when their arteries or nerves are tied 
or cut, may alſo be owing to the liquor in the 
branches of theſe pipes of muſeles ſtagnating 
when it is not propelled by the flow of more 
liquor from their trunks, and not to any in- 
fluence or moving power, which now e to 
be conveyed to them, _ 

It is to be obſerved in bin the exp HY 
ments juſt now mentioned; that the — 
of the muſcles ceaſes ſooneſt when the nerves, 
and lateſt when the veins are tied. That 
when veins are tied, not only are the veſſels 
overloaded, but all the cellular ſubſtance of 
the muſcles is filled with coagulated blood; 
whereas'when the arteries and nerves are tied, 
the reverſe is ſeen, the muſcles are lax and of 
Jeſs bulk. So that in theſe caſes the ceaſing 
of the contraction of the muſcles ſeems to de- 
pend on very different cauſes, to wit, a de- 
privation of neceſſary liquors in the one, and a 
redundancy of ſuperfluous blood in the other. 
An elaſtic ſtick may be deprived of its elaſti- 
city by being made either too dry or too wet. 
Some gentlemen, convinced of the 
reaſonableneſs of the ſecretion. of a liquor in 
the brain to be ſent out by the nerves, but not 

comprehending 
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comprehending how a fluid could have ſuch'a' 
rapid retrograde motion as they imagined was 
neceſſary for conveying the impreſſions of ob- 
jects made on the extremities of nerves to the 
ſenſarium, ſuppoſed two ſorts; of nerves; one 
that conveyed a liquor for muſcular motion: 
and nutrition; the other compoſed: of ſolid 
nerves; that were: to ſerve! for organs of the 


ſenſes, to convey the vibrations wonnenen | 


from objects to the ſenſorium. 

To this opinion (8 45.) the objeAions 
exif the ſenſatory nerves acting by vibration 
($ 32.) may be made; and there is ſo little 
reaſon to ſalpett any difference in the tex- 
ture of the different parts of the brain or 
nerves, that, on the contrary, the ſtructure 
is every where ſimilar, and branches of the 
ſame nerve often ſerve both for ſenſation and 
motion," ,' _ 

How little neceſſity lions for uppoſing ex- 
tremely rapid motions of the nervous rt is 
to be examined ſouun n: 118 

4% The hypotheſis of great alu in the 
motion: of the fluid of the nerves. being ne- 
ceſſary; gave alſo: riſe to another diviſion of 


the nerves; into arterious or effluent, and ve- 


nous or refluent. It was ſaid, that muſcular 
motion and nutrition depended on the arteri- 
ous nerves; and that the ſenſations depended 


on an 9 motion of the nervous fluid 


towards the brain, by the impreſſions which the 
objects of the ſenſes make upon the venous 


nerves. By this ſuppoſition the abſurdity of 


rapid fluxes and refluxes in the ſame canal 
was 
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was prevented, and an advantage was thought 
to be gained by it, of ſaving too great a waſte 
of the fluid of the nerves, which otherwiſe 
the encephalon and ſpinal marrow could not ſup- 
ply in ſufficient quantity to anſwer all the exi- 
gencies of life. n 
48. To this opinion (8 47.) it has been ob- 
jected, 1/7, That there is no example in the 
body of a ſecreted liquor being returned im- 
mediately and unmixed to the gland by which 
it was originally ſeparated from the maſs of 
blood; which would be the caſe were there 
venous nerves. 2dly, There is no occaſion 
for ſaving the fluid of the nerves in the way 
propoſed; the organs for ſecreting that fluid 
being large enough to ſupply all that is neceſ- 
ſary of it in the common functions of life. 
3dly, If the fluid of the nerves was to be 
thus kept in a perpetual circulation, it would 
ſoon become too acrid for continuing with 
ſafety in ſuch ſenſible. tender veſſels as the 
brain and nerves are compoſed of. a4thly,. 
This hypotheſis will not anſwer the deſign for 
which it was propoſed : For though the mo- 
mentary application of an object might cauſe 
an acceleration in the fluid of venous nerves, 
yet if the object was kept applied to the 
nerves, it would ſtop their fluid, ſo that it 
could not go forward to the brain ; and there- 
fore, according to this doctrine, we ſhould be 
ſenſible of no objects except thoſe whoſe ap- 
plication to the organs of the ſenſes was mo- 
mentary. de TE? 
49. Letus now ſuppoſe it probable, that the 
encephalon and ſpinal marrow ſecern a _ 
| rom 
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from the blood which is ſent into all the nerves, 
and that by the means of this liquor, the 
nerves perform the offices commonly aſſigned 
to them; it is next neceſſary to inquire what 
kind of liquor this is, and how it moves, in 
order to determine how well its nature and 
motion are fitted for performing what is ex- 
pectei from it.. 72 
50. The liquor of the nerves has been fan- 
cied by ſome to be of a very ſtrong acid or 
alcaline nature: But ſince none of our juices 
appear to be of this ſort, and ſince ſuch liquors 
irritate and deſtroy the parts of the body which 
they are applied to, we cannot conceive how 
the brain can ſeparate, or the nerves could 
bear any thing of ſuch an acrid nature. This 
tenderneſs and ſenſibility of theſe organs 
muſt hinder us abſolutely from ſuppoſing that 
the liquor of the nerves can be acrid or pun- 
gent, or of the nature of ſpirit of wine, hartſ- 
horn, &c. | 21 8 | 
51. Some have imagined the liquor of the 
| Nerves to be capable of vaſt exploſion like 
gun- powder, or of violent ſudden rarefaction 
like air, or of ſtrong ebullition like boiling 
water, or the mixture of acids with alcaline 
liquors. But as the maſs of blood from which 
this fluid is derived, is not poſſeſſed of any 
ſuch properties, we cannot ſuppoſe the blood 
to furniſh what it has not in itſelf. Beſides, 
all theſe operations are too violent for the 
brain or nerves to bear; and when once they 
are begun, they are not ſo quickly controlled 
or reſtrained, as experience teaches us the 
ner ves can be made to ceaſe from acting. 
52. We 
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52. We are not ſufficiently acquainted; with 
the properties of an ether or electrical effluvia 
pervading every thing, to apply them juſtly 
in the animal ceconomy ; and it is as difficult 
to conceive how they ſhould be retained or 
conducted in a long nervous; cord. Theſe 
are difficulties not to be ſurmounted, 

53. The ſureſt way of judging what kind 


of liquor this of the nerves muſt be, is to 


examine the. liquors of ſimilar parts of the 


body. All the glands ſeparate liquors from 


the blood much thinner than the compound 
maſs itſelf ; ſuch is the liquor poured into the 
cavity of the abdomen, thorax,' ventricles of 
the brain, the ſaliva, pancreatic juice, lymph, 
&c. Wherever there is occaſion for ſecreted 
liquors being thick and viſcid, in order to 
anſwer better the uſes they are intended for, 
nature has provided reſervoirs for them to 


ſtagnate in, where their thinner parts may be 


carried off by the numerous abſorbent veins 
diſperſed on the ſides of thoſe cavities ; . or 
they may exhale where they are expoſed to 
the open air. The mucus of: the noſe becomes 
viſcid by ſtagnation; for, when it is im- 
mediately ſecreted, it is thin and watery; as 
appears from the application of ſternuta- 
tories, &c. The cerumen of the ears is of a 
watery conſiſtence, when juſt ſqueezing 


out. The mucus of the alimentary canal 


grows thick in the lacunæ. The bile in the 
hepatic duct has little more conſiſtence than 
lymph; that in the gall-bladder is viſcid and 
ſtrong. The urine is much more watery as it 
flows from the kidneys, then when it is ex- 

creted 
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creted from the bladder. The ſeed is thin as 
it comes from the teſticles, and is concocted 
in the veſiculæ ſeminales, &c. | 


54. Hence (4 53) we may ſafely conclude, 


that a thin liquor is ſecreted in the cortex 


encephali and ſpinal marrow ; and ſeeing the 
thinneſs of ſecreted liquors is generally, as 
the diviſion of the veſſels, into ſmall ſubtile 
branches, and that the ramifications within 
the ſcull are almoſt infinitely ſubtile, the li- 
quor ſecreted in the encep/alon may be deter- 


mined to be among the fineſt or thinneſt fluids. 


55. Seeing alſo that we can obſerve no large 
reſervoir, where the liquor ſecerned in the 
cortical ſubſtance is depoſited, to have its fi- 
ner parts taken off, we have reaſon to think, 
that it goes forward into the nerves in the 
ſame condition in which it is ſecerned, 

56. By fine or ſubtile animal liquors, is 
meant no more than thoſe which are very fluid, 
and which ſeem to conſiſt of a large propor- 
tion of watery particles, and a leſſer one of the 
oily, ſaline, and terreſtrious particles. Some of 
the liquors which we can have in ſufficient 
quantity to make experiments with, are ſo 
fluid, and have ſo little viſcidity or coheſion 
of parts, that when laid upon a piece of 
clean mirror, they evaporate without leaving 
a ſtain ; ſuch is the liquor ouſing out from 
the ſurface of the pleura, the lymph, and ſe- 
veral others. a; 


If then theſe liquors, which are ſubje& to 
our examination, the ſecerning veſſels of 


which are ſo large that we can ſee them, have 
ſuch a ſmall coheſion of parts, it might not 
be 
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be unreaſonable to ſay, that the liquor of the 

nerves is as much more fine and fluid than 

ymph as the veſlels ſeparating it are ſmaller ; 

and therefore that the fluid of the. nerves 1s 

a defecated water, with a yery ſmall. propor- 
tion of the other principles extremely ſub- 

V OR RT PUTNEY 
57. Two experiments are ſaid to contra- 
dict this opinion of the liquor of the nerves 
being ſo fluid and ſubtile. One is, that 
upon. cutting the cauda equina of a living ani- 
mal, a liquor as viſcid as the white of an 
egg drops out : 'The other is, that a wounded 
nerve yields a glairy ſanies. But theſe don't 
appear to be the proper fluid of the nerves ; 
ſince it is evident, that what is diſcharged in 
both theſe caſes, comes out of the cellular ſub 
ftance involving the nervous fibrils. 

58. Conſidering how many experiments 
make it evident, that there is a conſtant unin- 
terrupted ſtream of liquors flowing through 
all the canals of animals, which convey li- 
quors compoſed of particles ſmaller than the 
diameter of their canal, which is always the 
caſe of the nerves in a natural ſtate; it is 
ſurprizing how it ever could be thought that 
the liquid of the nerves ſhould be obliged to 

flow from the brain to each muſcle the mo- 
ment we will; or that this liquor ſhould flow 
back with the like ſwiftneſs from the extremi- 
ty of each nerve, to which an object of ſenſa- 
tion is applied. The nerves, as well as the 
other excretories of the glands, always are 
full of liquor; the degree of diſtenſion of the 
canals not being at all times alike even in a 

: 300 ſound 
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ſound ſtate. But this happens without i incon- 
venience, as the ſides of the canals have a 
we to accommodate themſelves to the pre- 

nt quantity, unleſs it is very much above or 


below the natural' ſtandard ; in both which 


caſes diſeaſes enſue. _ 

59. The motion of the fluid 3 in the nerves 
is therefore not only conſtant, but it is alſo 
equal, or nearly ſo: For, though the blood 
in the larger arteries is moved unequally by the 
unequal forces, the contraction of the ventri- 
cle of the heart, and the weaker power, the 


ſyſtole of the arteries ; yet the difference be- 


tween theſe two moving powers comes to be 
leſs and leſs perceptible, as the arteries divide 
into ſmaller branches ; becauſe of the nume- 
rous reſiſtances which the liquors meet with, 
and becauſe the canals they move in become 
larger, till in the very ſmall arterious branches, 
there is no ſenſible difference in the velocit 
of the liquors from the effect of the heart or 
arteries. The motion of the fluids muſt {till 
be more equal in the excretories of glands, 
and particularly in thoſe where the veſſels have 
divided into very minute branches, and the li- 
quors have no other propelling force but the 
heart and arteries, (ſee & 1.) therefore the ner- 
vous fluid moves conſtantly, equally, and flow- 
ly, -unleſs when its courſe is-altered by the in- 
fluence of the mind, or by the preſſure of 
ſome neighbouring active organ. | 
60. As there is neither proof nor probabi- 
lity of the valves ſuppoſed by ſome in nerves, 


we are not to aſſume them in accounting for 


any phenomena. 


C3 61. We 
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| 61. We have not, and Perhaps S have 
any idea of the manner in which mind and body 
act upon each other; but if we allow that the 
one is affected by the other, which none deny, 
and that the fluid of the nerves (whatever 
name people pleaſe to give it) is a principal in- 
ſtrument which the mind makes uſe of to in- 
fluence the actions of the body, or to inform 
itſelf of the impreſſions made on the body, we 
muſt allow that the mind can dire& this in- 
ſtrument differently, particularly as to quantity 
and celerity, though we muft remain 8 
of the manner how many plc nomena depend- 
ing on this connection of mind and body are 
produced. Thus we ſhould i in vain attempt 
to account for animals continuing, after their 
heads were ſtruck off, or their hearts were cut 
out, to perform actions begun before they 
ſuffered any injury. | 
62. Let us now ſuppoſe the ner vous fluid 
ſuch as has been argued for, to wit, a very 
fluid ſaponaceous water, moving in a con- 
ſtant, equal, ſlow ſtream, from the encephalon 
and ſpinal marrow, in each of the proper ner- 
vous fibres, except when the motion is chang- 
ed by ſome acceſſory cauſe, ſuch as the mind, 
reſſure of other parts, & c. and let us examine 
how well ſuch a ſuppoſition will agree with 
the phenomena of the three great functions, 
nutrition, ſenſation, and muſcular motion, 
which the nerves are principal inſtruments of. 
63. In general, we may ſay, that nerves 
can carry fluids to the moſt minute part of the 
body, to ſupply what is wafted in any of tbe 


ſolids; that the impreſſion made by the ob- 
jets 
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jects of the ſenſes on the very ſoft pulpy ex- 
tremities of the nerves of the organs of the 


ſenſes, muſt make ſuch a ſtop in the equal- 
flowing nervous fluid, as much inſtantaneouſly 


be perceptible at the fountain head from which 


the pipes affected ariſe ; that the conſtant flow 
of the liquor of the nerves into the cavities 
of the muſcular fibrillæ, occaſions the natural 
contraction of the muſcles, by the as conſtant 
niſus it makes to increaſe the tranſverſe and to 


ſhorten the longitudinal diameter of each fi- 


bre ; and that it is only to allow the mind a 


power of determining a greater quantity of 


this ſame fluid with a greater velocity into what 
muſcular fibres it pleaſes, to account for the 
voluntary ſtrong action of the muſcles. 


64. But fince ſuch a ſuperficial account 
would not be ſatisfactory, it will be expected, 


that the principal phenomena of theſe three 


functions ſhould be explained by the means of 


ſuch a fluid as has been ſuppoſed, and that the 


ſeveral objections againſt this doctrine ſhould 


be anſwered : Let us attempt this; and where 


we cannot extricate ourſelves from difficulties. 


which may be thrown in, let us honeſtly ac- 
knowledge ignorance. 

65. a. If water, with a very ſmall propor- 
tion of oils and ſalts from the earth, proves 


a fit nouriſhment for vegetables, ſuch a liquor 


as the fluid of the nerves has been deſcribed 
(556. ) may not be unfit for repairing the waſte 
in animals, 
f. The flow continual motion of this nervous 
fluid (§ 58. 59.) to the moſt minute parts of 
the 815 5 10 is well enough calculated to 


1 ſupply 
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ſupply the particles that are conſtantly worn 
off from the ſolids by the circulation of the 
liquors and neceſſary actions of life. 

F. The greater proportional ſize of the en- 
cephalon in young creatures than in adults, 
ſeems calculated for their greater proportion- 
al growth: For the younger the animal 1s, 
- larger encephalon and ſpeedier growth it 

ES | 

J. A palſy and atrophy of the members ge- 
nerally accompanying each other, ſhew, that 
nouriſhment, ſenſation, and motion, depend 
on the ſame cauſe, _ 

It was ſaid (F 26.) that the nerves were 
principal inſtruments in nutrition: It was not 
affirmed, that they were the ſole inſtruments ; 
and therefore an atrophy may proceed from 
the compreſſion or other leſion of an artery, 
without being an objection to the doQtrine 
here laid down. FF 
66. a. All objects of ſenſe, when applied to 
their proper organs, act by impulſe; and this 
action is capable of being increaſed by in- 
creaſing the impelling force. In tangible ob- 
jects, that is clearly evident; the cloſer they 
are ar to a certain degree, the more diſ- 
tin perception enſues, Odorous particles 
need the aſſiſtance of air moved rapidly, to 
affect our noſe: Sapid ſubſtances, that are 
ſcarce ſufficient to give us an idea of their taſte 
by their own weight, are aſſiſted by the preſ- 
ſure of the tongue upon the palate : The rays 
of light colle ed drive light bodies before 
them: Sound communicates a vibration to 
all bodies in harmonic proportion with it. 


The 
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The impulſes made thus by any of theſe ob- 
* on the ſoft pulpy nerves (J 21.) which 
are full of liquor, preſſes their ſides or extre- 
mities, and their liquor is hindered to flow ſo 
freely : as it did. The canals being all full (5 58.) 
this reſiſtance muſt inſtantaneoufſly affect the 
whole column of fluids in the canals that are 
preſſed, and their origins, and have the ſame 
effect as if the impulſe had been made upon 
the origin itſelf, To illuſtrate this by a groſs 
compariſon : Let any one puſh water out of a 
ſyringe, through a long flexible pipe fixed to 
the ſyringe, and he is ſenſible of reſiſtance or 
a puſh backwards, the moment any one ſtops 
the orifice of the pipe, or cloſes the ſides of 
it with his fingers. This impulſe made on 
the nerves, and thus communicated to their 
origin, varies according to the ſtrength or 


weakneſs, the quickneſs or ſlowneſs, the con- 


tinuance or ſpeedy removal, the uniformity 
or irregularity, the conſtancy or alternation, 
&c. with which objects are applied to the 
nerves. 
Aa. Whenever any object is regularly count 
with due force to a nerve, rightly diſpoſed 
to be impreſſed by it, and is communicated, 
as juſt now explained, to the ſenſorium, it 
gives a true and * idea of the object to the 
mind. 

c. The various kinds of impulſes which the 
different claſſes of objects make, occaſion-in 
animals, which ought to have accurate percep- 


tions of each object, a neceſlity of having the 
different organs of the ſenſes variouſly modi- 


fied, ſo that the ſeveral impulſes may be regu- 
Q 4 larly 


. 
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larly applied to the' nerves in each organ; or, 
in other words, we muſt have different organs 
of the ſenſes fitted to the different claſſes of 
objects. | | hy K 
d. As the objects have one common proper- 
ty of impulſe, ſo all the organs have moſt of 
the properties of the organ of touching in com- 
mon with the papillae of the ſkin. In the 
noſe and tongue, this is evident: In ſome ope- 
rations of the eyes we can alſo perceive this; 
as we may likewiſe do in ſome caſes where 
matter is collected in the internal ear. 

e. Theſe properties common to the different 
objects and organs occaſion frequently un- 
common effects in the application of an ob- 
ject to an organ proper to another object of 
ſenſation; for ſometimes we have the ſame 
idea as if the object had been applied to its 
own proper organ: At other times the ob- 
jet is as it were changed, and we have the idea 
as if the organ had had its own proper ob- 
ject applied to it. Thus, for example, light 
is the proper object to be applied to the eye, 
to give us any idea of colours; yet when all 
light is excluded from the eyes, an idea of 
light and colours may be excited in us by 
couching, ſneezing, rubbing, or ſtriking the 
eye ball. — A cane vibrating, ſo as not to 
excite ſound perceptible to the ear, applied to 
the teeth, raiſes a ſtrong idea of ſound; as a 
lite inſe& creeping in the meatus auditorius 
alſo does.—The fingers applied to two rough 
ſurfaces, rubbing on each other, are ſenſible of 
the found they make; ſurgeons of any practice 

| FEY | © nh in. 
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in the cure of fractured bones can bear wit- 
neſs to the truth of this. The fingers dip- 

ed in acid and ſeveral other acrid — 

ave a ſenſation very like to taſting. . 
Smelling and taſting every body knows are 
ſubſervient and aſſiſting to each other. From 
ſuch examples we have further proof of one 
general cauſe of our ſenſations, to wit, impulſe 
from the objects; and of ſuch a ſimilarity and 


relation in the organs, as might give reaſon 


for imagining that any one of them would be 
capable of producing the effect of another, if 
the impulſes of the Giferent objects could be 
regularly applied to each. Hence light and 
ſound may affect inſects and other animals 
that have not eyes or ears. 

F. If the impulſe of an object is applied with 


due force, but irregularly, a confuſed idea of 


the object is raiſed. Diſtant objects are con- 


fuſed to myopes, as very near ones are to preſ- 
byte. 

gt. If the application of the impulſe 3 is re- 
cy. but the force with which it is applied, 
is too weak, our perception of the object is 
too faint, One may whiſper ſo low ay not to 
be heard. 

A. If the application of objects ĩs too vio- 
lent, and there is any danger of the tender 
organs of our ſenſes being hurt or deſtroyed, 
an uneaſy ſenſation we call pain is raiſed, 
whatever the organ thus injured is. The ab- 
ject of feeling affects every organ: Thus preſ- 


ſure, ſtretching, cutting, pricking, acrid ſalts, 


pungent oils, great heat, violent cold, & c. oc- 
caſion pain, where ever they are applied. 


Q 5 | Beſides, 
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Beſides, every particular organ can be affect- 
ed with pain by the too violent application 
of its own proper object. Too much light 
pains the eyes; very loud ſound ſtuns the 
ears; very odorous bodies and too ſapid ob- 
jects hurt the noſe and tongue. A pretty ſure 
proof this, that the objects of our ſenſes all 
act, and that the organs are all impreſſed, in 
nearly the ſame way. . 
1. Since a middle impulſe, neither too ſmall 
nor too great, is neceſſary for a clear percep- 
tion of objects, we ſhould often be in danger 
of not diſtinguiſhing them, if we were not ſub- 
jected to another law, to wit, that numerous 
impulſes made at once, or in a quick ſucceſ- 
ſion to each other, increaſe our perceptions of 
objects. Thus, ſuch ſound as would not be 
heard on a mountain top, will be diſtinctly 
heard in a wainſcotted chamber. We feel 
much more clearly a tangible obje& when our 
finger is drawn along it than when applied 
with the ſame force, but by a ſingle preſſure, 
upon it, — We make repeated applications 
of odorous and ſapid objects, when we wiſh to 
ſmell or taſte accurately. The end of the 
burning ſtick appears much more luminous 
when quickly whirled in a circle than when 

at reſt. | ER 
k. Whenever the uneaſy ſenſation, pain, is 
raiſed by the too ſtrong application of objects, 
a ſort of neceſſity is as it were impoſed upon 
the mind to endeavour. to get free of the 
injuring cauſe, by either withdrawing the 
grieved part of the body from it, as one re- 
tires his hand when his finger is pricked or 
burnt ; 
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burnt; or the injuring, cauſe is endeavoured to 
be forced from the body, as a teneſmus ex- 
cites the contraction which puſhes acrid feces 
out of the rectum. In both theſe operations, 
a convulſive contraction is immediately made 
in the leſed part, or in the neighbourhood of 
it; and if the irritation is very ſtrong or per- 
manent, the greater part of the nervous ſyſtem 
becomes affected in that ſpaſmodic or convulſive 
way. Is it this neceſſity which obliges the 


mind to exert herſelf in reſpiration, or in the 


action of the heart, when the lungs or heart 
are gorged with blood? or the iris to contract 
the pupil, when the eye is expoſed to ſtrong 
light? or ſneezing to be performed when the 
noſe. is tickled, c. — Will not a ſtimulus 
of any nerve more readily affect thoſe with 
which it is any where connected than the other 
nerves of the body: May not this ſym- 
pathy ſerve as a monitor of the mind rather 
toi employ the organs furniſhed with nerves 
thus connected, to aſſiſt in freeing her of any 
uneaſy ſenſation, than to make uſe of any o- 
ther organs — Will not this in ſome mea- 
ſure account for many ſalutary operations per- 
formed in the body before experience has 
taught us the functions of the organs perform- 


ing them.. 


The ni/us of the mind to free the body of 
what is in danger of being hurtful, may ſerve 
to explain the phenomena of a great many 
diſeaſes, when we are acquainted with the 
diſtribution of the particular nerves; and 
from this we can underſtand the operation of 

5 | medicines 
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medicines that ſtimulate; and may learn how, 
by exciting a ſharp, but momentary pain, we 
may free the body of another pain that would 
be more durable; and that, by having it thus 
in our power to determine a flow of the li- 
quor of the nerves to any particular part, for 
the benefit of that part, or the relief of any 
other diſeaſed part, we can do conſiderable 
ſervice by a right application of the proper me- 
— 2 {797 KEEN! 
J. If a pain-giving cauſe is very violent or 
long continued, it deſtroys the organs either 
irrecoverably, or puts them ſo much out of or- 
der that they only gradually recover : People 
have been made blind or deaf for all their 
lives after a violent effect of light on their 
eyes, or of a ſound on their ears; and we are 
frequently expoſed to as much light and ſound 
as to make us unfit to ſee or hear for a conſi- 
derable time. I would explain this by a li- 
gature put round the tender branch of an herb. 
This ligature drawn to a certain degree, may 
weaken the canals ſo as to be unfit for the 
circulation of the juices a good while, till 
they are gradually explicated and made firm by 
theſe juices: A ſtricter ligature would diſor- 
der the ſtructure of the fibres ſo much, that 
the liquors could not recover them. The a- 
nalogy is ſo plain, that it needs no commen- 
tary. Thus the influence of a nerve tied 
with an artery in the operation of an aneuriſm 
may ceaſe for ſome time, but be afterwards 
recovered. 
67. 1. In applying the fluid of the nerves 
to the action of. muſcles, it was ſaid, that 
| tle 
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the natural or | involuntary contraction of 
muſcles was the niſus which the nervous fluid 
flowing conſtantly into the muſcular fibres 
makes to diſtend theſe fibrils, by enlarging 
their tranſverſe diameters and ſhortening their 
axes; and that voluntary contraction was ow - 
ing to a greater quantity of that nervous li- 
quor determined towards the muſcle to be put 
in action, and poured with greater momen- 
tum into the muſcular fibrils, by the power 
of the mind willing to make ſuch a muſcle 
to act, or obliged to do it by an irritating pain- 
giving cauſe (8 66. K.) s 

2. Some object to this account of muſcular 
motion, that if there is no outlet for the li- 
quor ſuppoſed to be poured into muſcular fibres, 
muſcles would always be in a ſtate of contrac- 
tion, which they are not; and if there is a paſ- 
ſage from the fibrils, the liquor would flow. 
out as faſt as it was thrown in ; and therefore 


no diſtenſion of the fibres or contraction of | 


\ 


the muſcles could be made. _ 
3. In anſwer to this objection, it is obſerved, 


that notwithſtanding the evident autlet from 


the arteries into the veins, yet the arteries 
are diſtended by the Mole of the heart, or any 
other cauſe increaſing the momentum of the 
blood. 1562 

4. It has been alſo objected to (5 1.) that, 


if it was true, the volume of the muſcle in con- 


traction neceſſarily would be conſiderably 
increaſed by ſo much liquor poured into its 
fibrils; whereas it does not appear, by any 
K. experiment 
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experiment, that the volume of a muſcle is 
increaſed by its being put into action. 

5. To this it has been anſwered, 1. T hat 
when the axes of muſcular fibres are ſhorten- 
ed, and their tranſverſe diameters are enlar- 
ged, the capacities of their fibres, and conſe- 
quently their volume, may not be changed, the 
diminution . one way balancing the increaſe 
in the other. 2. That the ſpaces between 
the muſcular fibres are ſufficient to lodge theſe 
fibres when they ſwell, during the contraction 
of a muſcle, without any addition to its 
bulk; and that it plainly appears that theſe 
ſpaces between the fibrils. are thus occupied, 
by the compreſſion which the larger veſſels of 
muſcles, which run in thoſe. ſpaces, ſuffer 
during the action of the muſcle ; it is ſo great 
as to drive the blood in the veins with a re- 
markable accelerated velocity 

6. Another objection to the action of muſcles 
being owing” to the influx of a fluid into their 
fibrils is, That muſcular fibres are diſtractile, 
or capable of being ſtretched ; and therefore, | 
when a fluid is poured into their hollow fibrils, 
they would be ſtretched longitudinally, - as 
well as have their tranſverſe diameters increaſ- 
ed; that is, a muſcle would become lon- 
ger, as well as thicker, when it 1s put into 
action; whereas it is certainly known that a 
muſcle is ſhortened while it acts. | 

7. :In;:anſwer to:this, it has. been remarked, 
That though muſcular fibrils are diſtraQile, 
yet they will not yield to, or be' ſtretched 
by every force, however ſmall, that might be 
applied to them. A cord that can be _— 

e 
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ed in length by the weight of ® pound or 
two, would not yield in the leaſt to an ounce 
or two; andit muſt likewiſe be obſerved, .that 
gradually as any body 1s ſtretched, its re- 
ſiſtance to the ſtretching force increaſes. A 
rope may. be ſtretched to a certain length by 
a pound weight appended to it, which would 
require two pounds to ſtretch it very little fur- 
ther; and therefore the general obſervation 
of animal fibres being diſtractile, cannot be a 
reaſonable objection to the account of muſcu- 
lar motion above mentioned, unleſs a proof is 
brought that the force which the liquid of 
the nerves muſt exert upon each fibre of a 
muſcle, in order to make it ac, is capable of 
diſtracting or ſtretching the fibres; which 
has not yet been attempted to be proved. 
It would appear from the pain cauſed by too 
great an effort of muſcles, eſpecially in weak 
people, that muſcular fibres can bear very little 
diſtraction without danger of a ſolution of 
continuity, Ho HLEINEG WE; ew 

8. Muſcles ceaſing to act when their arteries 
are tied or cut, and being brought into motion 
by injecting liquors into the arteries even of a 
dead animal, has been mentioned as objections 
to the nervous influence cauſing their contrac- 
tions. Se 7: 

To the firſt of theſe experiments it may be 
anſwered, 'That the tying or cutting of the 
nerves ſooner produces the effect of making 
the contraction ceaſe than ſtopping the influx 
of the arterious blood does; and it will be 
univerſally. allowed, that the influx of blood 

; into 


366 OF THE NERVES IN GENERAL. 


into muſcles is neceſſary for perborgaing their 
functions right. _ 

| Whoever obſerves the motion which inject- 
ing water or any other liquor into the — 5 
of a dead animal, cauſes in its muſcles, will 
not compare it to what contraction, whether 
voluntary or excited by irritation, he may ſee 
in a living one. 

d. If muſcular motion depends on the in- 
flux of the nervous liquid, the inſtantaneous 
contraction of a muſcle, when the mind wills 
to make it aQ, will be eaſily underſtood from 
the nerves being always full of their liquor 
($ 58. 66. a). 
10. If either the nerves of any muſcle do 
not furniſh a ſufficient quantity of their liquor, 
or if the fibres of a muſcle become too eaſtly 
diſtractile, ſuch a muſcle will be unactive or 
paralytic. 

11. If too great a quantity of the liquor of 
the nerves is determined to a muſcle or muſ- 
cles, by any cauſe which the mind cannot 
command, ſuch muſcle or muſcles will be con- 
vulſed. 

12. If the motion of the liquid of the nerves 
is not uniform, but by diſeaſe becomes irre- 
gular, an alternate relaxation and contraction 
of muſcles may be the conſequence. Hence 
trembling palſies, chorea Sandti Viti, &c. 
Hence alſo the convulſive tremors which a- 

nimals have when they loſe much blood. 
13. Though the nerves may not furniſh ſo 
much liquor as may be ſufficient to make muſ- 
cles contraQ with ſtrength enough to over- 


come 
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come the reſiſtances to their actions, yet there 
may be a ſufficient quantity of liquor in the 
nerves to allow the impreſſions of objects to 
be conveyed to the ſenſorium. This may be 
one cauſe of a member's being ſometimes ſen- 
* after it cannot be moved. 

. Unleſs the liquor of the nerves acquires 
Pl energy in the brain, which we have no 
reaſon to think the circulation of the fluids in 
the veſſels can give it, or unleſs it-has other 
properties than what we can diſcover in it, 
or unleſs there is an agent regulating its mo- 
mentum and courſe to different parts which we 
are not conſcious of; if ſome of theſe, I ſay, 


do not obtain, the action of the heart con- 
tinuing of equal force to propel our liquors, 
notwithſtanding all the reſiſtances that are to 


it, is not to be explained, 


15. All muſcles, but eſpecially the heart, 


continue to contract in an irregular way, af- 
ter they are cut away from the animal to whom 
they belonged; which may be owing to the 
liquors continuing to flow in the ſmall veſlels, 
and being poured irregularly into the muſcu- 
lar fibrille, 

16. It is ſaid that a muſcle cut out of the 
body continues ſome time to be capable of 
contraction ; whereas by tying its arteries or 
nerves, while ! it is otherwiſe entire in the bo- 


dy, it loſes its contracting power, which 


therefore does not depend on theſe Organs, 

the arteries or nerves. 
The loſs of the power of acting when the 
arteries or nerves are tied while the muſcle 
is 
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is in the body, is denied by. ſome who made 
the trial, and it might be expected that the 
motion of a muſcle would be more conſpicu- 
ous where there is no reſiſtance to it, as is 
the caſe when it is cut away from all the parts 
it is connected with, than when its connection 
remains with parts reſ iſting its contractile efforts. 
17. After the heart, or any other muſcle 
cut away from an animal, has ceaſed to con- 

tract, its contraction may again be reſtored, 
by breathing upon it, or pricking it with any 
ſharp inſtrument. That heat or pricking 
ſhould, by their ſimulus (§ 66. K.) occaſion 
contraction in a living creature, may be under- 
ſtood ; but how they ſhould have the ſame ef- 
fect in a muſcle ſeparated from an animal, I 

know not. 

18, Some have thought the ganglions of 
nerves (4 18. 19. 20.) to be glandular, and to 
perform a ſecretion.—Others, from their firm 
texture, ſuppoſe them to be muſcular, and to 
ſerve to accelerate the motion of the liquor in 
the nerves which proceed from them ; but as 
no proof is offered of either of theſe opinions, 
they cannot be maintained ——Others would 
make them ſerve, 1. To divide a ſmall nerve 
into many nerves, and by theſe means to in- 
creaſe the number of nervous branches. 2. To 
make nerves come conveniently by different 
directions to the parts to which they belong. 
3. To reunite ſeveral ſmall nervous fibres in- 
to one large nerve. Since no proof is brought 
that theſe three things cannot be done without 
the interpoſition of a ganglion, but on the con- 
trary, we ſee them performed where there 
are 
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are no gangliont, we muſt continue to acknow- 


ledge ignorance concerning the uſes of theſe 
knotes, the gang lions. 


Of the PARTICULAR NERVES. 


1 by: generally ſaid, that there are forty 


pair of nerves in all; of which ten 
come out from the encephalon, and the other 


thirty have their * from the {ow mar- 


YoW, 


Of the ten pair of nerves which come from 
the encephalon, the firſt is the OLFACTORY, 
which long had the name of the mammillary 


proceſſes of the brain, becauſe in the brutes, 


cows and ſheep, which were moſt commonly 
diſſected by the antients, the anterior ventri- 


cles of the brain are extended forwards upon 
theſe nerves, and adhere ſo firmly to them, 


that they ſeem to make the upper ſide of the 
nerves. Each of them being large, where it 
begins to be ſtretched out, and gradually be- 
coming ſmaller as it approaches the cribriform 
bone, was imagined to reſemble a nipple. 
Thoſe who miſtook the ventricles for part 
of the nerves, obſerving the cavity in them 
full of liquor, concluded, that theſe olfactory 
nerves {ſerved to convey the ſuperfluous moiſ- 
ture. of the brain to the holes of the ethmoid 
bone through which it paſſed into the noſe. 
But in man, the ventricles of whoſe: brain 
are not thus extended forwards, theſe nerves 
are ſmall, long, and without any cavity, 

| having 
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having their origin from the corpora ſiriata, 
near the part where the internal carotid arte- 
Ties are about to ſend off their branches to the 
different parts of the brain ; and in their courſe 
under the anterior lobes of the brain, which 
have each a depreſſion made for lodging them, 
the human olfactory nerves become larger, till 
they are extended to the cribriform bone; 
where they ſplit into a great number of ſmall 
flaments, to paſs through the little holes in 
that bone ; and being joined by a branch of 
the fifth pair of ner ves, are ſpread on the 
membrane of the noſe. 

The tender ſtructure and ſudden expanſion 
of theſe nerves on ſuch a large ſurface, render 
it impoſſible to trace them far; which has made 
ſome authors deny them to be nerves: But 
when we break the circumference of the cribri- 
form lamella, and then gently raiſe it, we may 
ſee the diſtribution of the nerves ſome way 
on the membrane of the noſe. 

The contrivance of defending theſe long ſoft 
nerves from being too much preſſed by the an- 
terior lobes of the brain under which they lie, 
is ſingular; becauſe they have not only the pro- 
minent orbitar proceſſes of the frontal bone to 
ſupport the brain on each ſide, with the veins 
going into the longitudinal ſinus, and other at- 
tachments bearing it up, but there is a groove 
formed in each lobe of the brain itſelf for 
them to lodge in.— Their ſplitting into ſo ma- 

ny ſmall branches before they enter the 

bones of the ſcull, is likewiſe peculiar to them; 
for generally the nerves come from the brain 
in diſgregated filaments, and unite into cords, 
as 
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as they are going out at the holes of the bones. 
This contrivance is the beſt for anſwering the 
purpoſe they are deſigned for, of being the 
organ of ſmelling; for had they been expand- 
ed upon the membrane of the noſe into a me- 
dullary web, ſuch as the optic nerve forms, it 
would have been too ſenſible to bear the im- 
preſſions of ſuch objects as are applied to the 
noſe; and a diſtribution in the more common 
way, of a cord ſending off branches, would 
not have been equal enough for ſuch an organ 
of ſenſation. Ts 2 
The 2d pair of nerves, the OPTIC, riſing 
from the thalami nervorum opticorum, make a 
large curve outwards, and then run obliquely 
inwards and forwards, till they unite at the 
fore part of the ſella turcica; then ſoon divide, 
and each runs obliquely forwards and outwards 
to go out at its proper hole in the ſphenoid 
bone, accompanied with the ocular artery, to 
be extended to the globe of the eye, within 
which each is expanded into a very fine cup- 
like web, that lines all the inſide of the eye 
as far forwards as the ciliary circle, and is uni- 
verfally known by the name of retina. 
Though the ſubſtance of this pair of nerves 
ſeems to be blended at the place where they 
are joined ; yet obſervations of people whoſe 
optic nerves were not joined, and of others 
who were blind of one eye from a fault in the 
optic nerve, or in thoſe Who had one of their 
eyes taken out, make it appear, that there is 
no ſuch intimate union of ſubſtance; the op- 
tic nerve of the affected ſide only being waſted, 
while the other was large and plump. Aae 
ame 
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ſame obſervations are contradictory to the 
doctrine of a decuſſation of all the nerves 
(F$'8.) ; for the diſeaſe could be traced from 
the affected eye to the origin of the nerve on 
the ſame ſide. In many fiſhes indeed, the 
doctrine of decuſſation is favoured; for their 
optic nerves plainly croſs each other, without 
any union at the part where they are joined in 
men and moſt quadrupeds. r O46 
Theſe people whoſe optic nerves were not 
joined, having neither ſeen objects double, nor 
turned their eyes different ways, is alſo a plain 
proof, that the conjunction of the optic nerves 
will not ſerve to account for either the uniform 
motions of our eyes, or our ſeeing objects 
ſingle with two eyes, though it may be one 
cauſe of the remarkable ſympathy of the one 
eye with the other in many diſeaſes. 
The retina of a recent eye, without any 
preparation, appears a very fine web, with 
ſome blood-veſſels coming from its centre to 
be diſtributed on it; but, after a good injection 
of the arteries that run in the ſubſtance of this 
nerve, as is common to other nerves, it is 
with difficulty that we can obſerve its nervous 
medullary ſubſtance.— The ſituation of theſe 
veſſels in the central part of the optic nerve ; 
the want of medullary fibres here, and the 
firmneſs of this nerve before it is expanded 
at its entry into the ball of the eye, may be 
the reaſon why we do not ſee ſuch bodies, or 
parts of bodies, whoſe picture falls on this cen- 
tral part of the retina—--An inflammation in 
thoſe arteries of the retina, which ſeveral fe- 
vers and an ophthalmia are generally attended 
511 with, 
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with, may very well account for the tender- 
neſs in the eyes, and inability to bear the 
light, which people have in theſe diſeaſes. 
The over - diſtenſion of theſe veſſels may like- 
wiſe ſerve to account for the black ſpots ob- 
ſeryed on bright coloured bodies eſpecially, 
and-for that —* fog through which all ob- 
jects are ſeen by people in ſome fevers.— If 
theſe veſſels loſe their tone, and remain pre- 
ternaturally diſtended, no objects affect our 
retina, though the eye © externally appears 
ſound; or this may be one cauſe of an amau- 
roſis or gutta ſerena, From a partial diſten- 
Ton of theſe veſſels, or paralyſis of a part of 
the retina, the central part,. 'or the circum- 
ference of any other part of objects, may be 
loſt to one or both eyes. 
The THIRD PAIR riſe from the anterior 
part of the proceſſus annularis, and piercing 
the dura mater a little before. and to a ſide 
of the ends of the poſterior clinoid proceſs of 
the ſphenoid bone, run along the receptacula, 
or cavernous ſinuſes, at the fide of the ephip- 
pium, to get out at the foramina lacera ; after 
which each of them divides into branches, of 
which one, after forming a little ganglion, 1s 
diſtributed to the globe of the eye; the others 
are ſent to the — rectus of the palpebra, 
and to the attollens,' adduflor, deprimens, and 
obliquus minor muſcles of the eye-ball. Theſe 
muſcles. being principal inſtruments in the 
motions of the eye-lid and eye-ball, this 
nerve has therefore got the name of the motor 
oculi. I have frequently obſerved in convul- 
ſions the eye-lids widely opened, the cornea 


turned 
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turned upward and outwards, and the eye- 
balls ſunk in the orbit; which well deſcribed 
the conjun® action of the muſcles which this 

pair of nerves ſerves.— The diſtenſion of a 
conſiderable branch of the carotid, which paſſes 
over this nerve near its origin on each ſide, 


may poſſibly be the reaſon of the heavineſs in 


the eye-lids and eyes, after drinking hard, or 
eating much, 

The FOURTH PAIR, which are the 
ſmalleſt nerves of any, derive their origin 
from the back part of the baſe of the teſtes ; 
and then making a long courſe on the fide of 
the annular protuberance, enter the dura ma- 
ter a little farther back, and more externally 
than the third part, to run alſo along the re- 
ceptacula, to paſs out at the foramina lacera, 
and to be entirely ſpent on the muſculi tro- 
chleares, or ſuperior oblique muſcles of the 
eyes. Theſe muſcles being employed in per- 
forming the rotatory motions, and the advance- 
ment of the eye-balls forward, by which ſe- 
veral of our paſſions are expreſſed, the nerves 
that ſerve them * got the name of PA- 
THETICI.——Why theſe ſmall nerves 
ſhould be brought ſo far to this muſcle, when 
it could have been PIE eaſily by the motor 
oculi, I know not. 

The FIFTH PAIR are large nerves, 
rifing frora the annular proceſſes where the 
medullary proceſſes of the cer#ellum join in 
the formation of that tuber, to enter the dura 
mater near the point of the petrous proceſs 
of the temporal bones; and then ſinking 
cloſe by the receptacula at the ſides of the 


ſella 
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ſella turricæ, each becomes in appearance thiek- 
er, and goes out of the ſkull in tank great 
branches. 

The firſt branch of the fifth is the OPH-: 
THALMIC, which. runs through the fora-. 
men-lacerum to the orbit, having in its paſſage - 
thither a connection with the ſixth pair. It 
is afterwards diſtributed to the ball of. the eye 
with the third; to the noſe, along with = 
. olfactory, which the branch of the fifth that 
paſſes through the foramen orbitarium internum_ 

Joins, as was already mentioned in the de- 
ſcription of the firſt: pair. This ophthalmic 
branch likewiſe ſupplies the parts at the inter - 
nal cantus of the orbit, the glandula lacry- 
malis, fat, membranes, muſcles, and tegu- 
ments of the eye · lids; its longeſt fartheſt ex- 
tended branch paſſing through the foramen ſu- 
perciliare of the os frontis, to be diſtributed 

to the fore- head. 

The. ſmall fibres which this firſt branch of 
the fifth and the third pair of nerves ſend to 
the eye- ball, being — on the optic nerve, 
and, after piercing the ſclerotic coat, running 
along the choroid coat on the outſide of the- 
retina in their courſe to the uvea: or irig, 
may be a cauſe of the ſympathy between the 
optic nerve and the uv ]; by which we more 

readily acquire the habitof contracting the iris, 
and thereby leſſen the pupil, when too ſtrong: 
light is excluded; and, on the contrary, en- 
large the pupil, when the light is too faint. 
This, with the ſympathy which muſt ariſe from 
ſome of the nerves of the membrane of the 
R. noſtrils. 


; 
ö 


5 
18 
18 
+= = 
8 
+ 

4 8 
4 {- 
4. 

+ 

. * 1 
i 
N 5 
1 
N 

LW 

. i 
4 

. 

p U 
« 14 
1 41 
14 
$ 

+ :| 

o 
. 5 47 
6. 
+ : 
1 
14 
1 
1 
* 20 
1 
5 | 
"; 

"= 
1 o 

4 
1 
19 
1 
. 
47 
2 
1 + / 
bs tt 
Y A * 
. * 
= 
TY 
3% 

I 14 
114 
ITY 9 

- 5 4 
d 1 0 

1 
C - 
15% 

#44 } 
* 
1 

4 
2 
. 
7 
1 2 
Fs 
* 
* 
* 

1 * = 
"383 8 

: 

7 
7 » 5 

„„ 
1 
: * 
* * 

: ov 

# 
' * 
9 

. | 

4 7 

 _— 

. 0] | 

* o | 

(ol 
199] 

% 5 

> 

F- 1 
| FT 
: 4 ** ' 

=) 


— 2 


* * 22 YL. 
- = a 
= * 4 * IVE ARE * 3 
99292 
err 


376: OF THE PARTICULAR NERVES. 


noſtrils, being derived from this firſt branch 
of the fifth pair of nerves, may alſo be the 
cauſe, why an irritation of the retina, by too 
ſtrong light, may produce ſneezing, as if a 
fiimulus had been applied to the membrane of 
the noſe itſelf ;———why preſſing the internal 
canthus of the orbit, ſometimes ſtops ſneez- 
ing ;z—why irritation of the noſe or of the 
eye cauſes the eye-lids to ſhut convulſively, and 
makes the tears to flow plentifully ; and why 
medicines put into the noſe, do often great ſer- 
vice in diſeaſes of the eyes. —In the megrimall_ 
the branches of the nerve diſcover themſelves 
to be affected: for the forehead is racked with 
pain, the eye-ball is pained, and feels as if it 
was ſqueezed, the eye-lids ſhut convulſively, 
the tears trickle down, and an uneaſy heat is 
felt in the noſe, Hence we can underſtand 
where external medicines will have the beſt 
effect, when applied to remove this diſeaſe, 
to wit, to the membrane of the noſe, and to 
the forehead hy alternate preſſure near 
the ſuperciliary hole of the frontal bone, or 
fneezing, ſometimes gives immediate relief in 
the megrim ;—why the ſight may be loſt by 
an injury done to the ſupra orbitar branch; — 
how it may be reſtored by agitation of that 
branch of this nerve. 

The ' ſecond branch of the fifth pair of 
ner ves may be called MAX[LLARIS SU- 
PERIOR, from its ſerving principally the 
parts of the upper jaw. It goes out at the 
round hole of the ſphenoid bone, and ſends 
immediately one branch into the channel on the 
top of the antrum maxillare; the membrane 


of 
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of which and the upper teeth are ſupplied by 
it in its paſſage. As this branch is about to go 
out at the foramen orbitarium' externum, it 
ſends a nerve through the ſubſtance of the os 
maxillare to come out at Steno's duct, to be. 
diſtributed to the fore part of the palate; and 
what remains of it eſcaping at the external 
* hole, divides into a great many branch- 
that ſupply. the cheek, upper lip, and noſ- 

| „ next conſiderable branch of the ſus: 
perior maxillary nerve, after giving branches. 
which are reflected through the. ſixth hole of. 
the /phenaid bone, to join tho intercoſtal where 
it is paſſing through the-ſkull, with the carotid, 
artery, and the portio dura of the ſeventh pair, 
as it paſſes through the ar peiroſum, is ſent 
into bh noſe by the hole common to the pa- 
late and ſphenoidal bone; and the remaining 
part of this nerve runs in the palato- maxillaris 
canal, giving off branches to the temples, and 
pterygoid muſcles, and comes at laſt 2 — the 
palate to be loſt Hence, the ach in the 
teeth of the upper jaw occaſions a-gnawing; 
pain deep ſeated in the, bones of the face, with 
ie in the eye-lids,, cheek, noſe, and up- 
per lip; and on the other hand, an inflamma- 
tion in theſe parts, or a megrim, is often at- 
tended with tharp pain in the teeth.—Hence, 
an; obſtruction in the duct of the maxillary ſi- 
nus, which obliges the hquor ſecreted Hated to 
find out a preternatural route for itſelf, may 
be occaſioned by the pain of the teeth 
Hence, the upper lip often 11 when the 

palate or noſe is ulcerated. 


R 2 The 
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The third or HILL ARTS IN 
EE RTO R branch of the fifth pair going out 
at the oval hole of the ſphenoid bone, ſerves 
5 muſcles of the lower jaw, and the muſ- 
cles ſituated between the o Ryoides and jaw : 
All the falivary gland, the anygdule, and 
the external ear, have branches FHom it: It. 
has a large branch loſt in the tongue, and ſends 
another through the eanab in the ſubſtance of 
the lower jaw) to ſerve alt the teeth there, 
and to come out at the hole in. the fore part 
fo the j Jaw, to be loſt in the chin and under 
—_— —Hence a convulftve contraction of 
muſcles of the lower jaw, or the mouth's' 


being involuntarily ſhut, a great flow of (| pittle 
rk ogy 25 in che ear, {Ae —— on 
deglutition; and 4” ſwelling all 'abodt” the 


We: are patura e of! a violent 
| irritation of the nerves' of the lower teeth in 
the toothach ; and pain in the teeth and ear, 
is as natural a conf =quence of an Origins men] 
Hence alternate prefere-onthe chin may ſome- 


thee 
times relieve the violence of a toothach. 
Hence deſtroying the ner ves of a tooth by. 
actual or potential cauteries, or pulling a ca- 
rious tooth, ſo often removes immediately all 
theſe ſymptoms. Hence no cure is to be 
found for ſome ulcers in the upper or lower 
jaw, but by drawing a tooth ——Henee in 
cancers of- the upper lip, the ſalivary glands: 
are in danger of being affected, or the diſeaſe 
may be occaſioned to the lip by its beginning- 
in the glands.— Perhaps the ſympa- 
thy of the organs of taſting and „ 
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in fome meaſure depend on thei both receiv- 
ing nerves from the fifth pair. 10 
The STXTH PAIR; hes i916ht 
Tnalleſt except the fourth, riſes from the fore 
part of the cer pera pyramidalia; and each en- 
tering the dur mater ſome way behind the 
poſterior clinoid proceſs of the ſphenoid bone, 
has a long courſe. below that membrane, and 
within the receplaculum at the ſide of the /el- 
la  turcica, where it is immerſed in the blood 
of the receptacle; but for whit purpoſe I am 
ignorant. it goes afterwards out at the forumen 
larerum into the orbit, to ferve the abductor 
— of the eye. A defect in this nerve 
therefore be one cauſe of a firabiſmus— 
Tha the paſſage of this nerve below the dura ma- 
ter, it lies very us to the internal ca- 
rotid artery, and to the ophthalmie branch of 
the fifth pair of nerves. At the place where 
the ſixth pair is contiguous to the carotid, a 
nerve either ꝑbes from each of them in an un- 
common way, to wit, with the angle beyond 
where it riſes obtuſe, to deſcend with the ar- 
tery, and to form the beginning of the interco- 
ſtal nerve, according to the common defcrip- 
tion ; or, according to other authors, this nerve 
comes up from the great genęlion o the inter- 
coſtal, to be joined to the ſixth here. 
The arguments for this latter opinion are, 
That, according to the common doctrine, this 
OY of the intercoſtal nerve, as it is cal- 
would rife in a manner not ſo ordinary in 
nerves. In the next place, it is obſerved, 
that the ſixth pair is nearer to the orbit, 
en is before it comes to the place where 
R 3 this 
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this nerve is ſaid to go off; and therefore it is 
more probable, that it receives an addition 
there, rather than gives off a branch. Laſtly, 
It is found, that upon cutting the intercoſtal. 
nerves of living animals, the eyes plainly were 
affected; they loſt their bright water; the 
gum, or gore, as we call it, was ſeparated i in 
greater quantity; the pupil was more con- 
tracted; the cartilaginous membrane, at the 
internal canthus,, came more over the e eye; 
and the eye. ball itſelf was diminiſhed. 

'To this it is anſwered, in defence of the 
more common doctrine, 1, That other 
branches of nerves go off in a reflected way, 
as well as this does, ſuppoſing it to be the be- 
ginning of the intercoſtal ; and that the reflec- 
tion would rather be greater, if it is thought 
to come up from the intercoſtal to the ſixth. 
2dly, It is denied that this nerve is for ordinary 
thicker at its fore than its back part; and 
if it was ſuppoſed to be thickeſt nearer to the 
orbit, the concluſion made above could not be 
drawn from this appearance, becauſe other 
nerves enlarge ſometimes. where there 1s no ad- 
dition made to them, as in the inſtance already 
mentioned of the trunk of the fifth pair while 
below the dura mater. :3dly, The experiments 
on living animals: ſhew. indeed, that the eyes 
are affected upon cutting the intercoſtal nerve, 
but not in the way which might have been ex- 
pected, if the intercoſtal had furniſhed ſuch a 
ſhare of the nerve that goes to the abductor 
muſcle of the eye; for it might have been 
thought, that this muſcle would have been ſo 
much weakened e upon cutting the 
211% inter- 
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intercoſtal, that its antagoniſt the abductor would 
have greatly prevailed over it, and have turn- 
ed the eye ſtrongly in towards the noſe ; which 
is not ſaid to be a conſequence of this experi- 
ment. So that the arguments are ſtill equivo- 
cal; and more obſervations and experiments 
muſt be made, before it can be determined 
with certainty, whether the ſixth pair gives 
or receives a branch here. In the mean time, 
I ſhall continue to ſpeak about the origin of 
the intercoſtal with the generality of anato- 
miſts. 

At this place where the intercoſtal begins, 
the fifth pair is contiguous and adherent to the 
ſixth; and it is generally ſaid, that the oph- 
thalmic branch of the fifth gives a branch or 


two to the beginning of the intercoſtal, or re- 


ceives ſuch from it. Others deny any ſuch 


communication between them; and thoſe who 


affirm the communication confeſs, that in 


ſome ſubjects they could not ſee it. After ex- 


amining the nerves here in a great many ſub- 
jects, I cannot determine whether or not there 


are nervous filaments going from the one to 


the other. Sometimes I have thought that I 
traced them evidently; at other times I ob- 
ſerved that what I diſſected for nervous fila- 


ments, was collapſed cellular ſubſtance ; and 


in all the ſubjects where I had puſhed an in- 
jection ſucceſsfully into the very ſmall arteries, 
I could only obſerve a plexus of veſſels con- 
necting the one to the other. In any of theſe 
ways, however, there is as much connection 
as, we are aſſured from many experiments and 
obſervations on other nerves, is ſufficient to 
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make a very great ſympathy among the nerves 
Pere. Poffibly the appearances in the eyes of 
dogs, whoſe intercoſtal ner ves were cut, might 
be owing to this ſympathy, _ 

'The SEVENTH PAIR comes out from 
the lateral part of the amular proceſs, behind 
where the medullary proceſs of the cerebellum 
are joined to that tuber ; and each being ac- 
companied with a larger artery than moſt other 
nerves, enters the internal meatus auditorius, 

where the two large bundles of fibres, of which 

it appeared to conſiſt within the ſkull, ſoon ſe- 
parate from each other; one of them entering 
by ſeveral ſmall holes 1 into the v . cach- 
lea, and ſemicircular canals, is ſtretched on 
this inner camera of the ear in a very ſoft 
pulpy ſubſtance; and being never ſeen in the 
form of a firm cord, ſuch as the other par- 
cel of this and moſt other nerves become, 1s 
called PORTIO MOLLIS of the auditory 
nerve, 

- The ether part of this ſeventh pair paſſes 
through Galen's foramen caecum, or Fallopius's 
aqueduf, in its crooked paſſage by the fide 
of the tympanum ; in which paſſage, a nerve 
ſent from the lingual branch of the inferior 
maxillary nerve, along the outſide of- the 
tuba Enftachiana, and croſs the cavity of the 
tympanum, where it has the name of chorda 
tympani, is commonly ſaid to be joined to it. 

The very acute angle which this nerve makes 
with the fifth, or the ſudden violent reflection 
it would ſuffer on the ſuppoſition of its coming 
from the fifth to the ſeventh, appears unuſual 

whereas, if we — that it comes from the 
ſeventh 
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fe venth to the fifth, its courſe would be mort 
in the vrditary way, and the chorda tympunt 
would be eſteemed a branch of the ſeventh pait 
going to join the fifth, the ſize of Which is 
increaſed by this acquiſition, This ſmaller bun- 
dle of the ſeventh gives branches to the muſcles 
of the 'walleur, and to the dura mater, While i 
aſſes through the bony crooked canal, und 
t haſt comes out ma firm chord named POR- 
TIO DURA, at the end of this canal, between 
the Nyloid and maſtoid proceſſes of the tempos 
ral bone, giving arnedintedy Bixrivtite te the 
little oblique muſcles of the head, and to 
thoſe that riſe from the ſtyloid proceſs. It 
then pierces through the parotid: gland, and 
divides into a great many branches, which 
are diſperſed in the muſcles and teguments that 
tcbver all the ſide of the upper part of the 
neck, the whole face and cranium, as far back 
as the temples, including a conſiderable part 
of the external ear. Its branches having thus 
a conſiderable connection with all tire three 
branches of the fifth pair, and with the ſecond 
cervical, occaſion a conſiderable ſympathy of 
theſe nerves with it. Hence, in the todths 
ach, the pain is ſometimes" very little in the 
affected tooth, compared to what it is all along. 
the ſide of the head and in the ear.— Hence 
probably the relief of the toothach from 
bliſters. applied behind-or before the ear, or by 
a hdt iron touching the antihelix of the ear. 
[By this communication 6r connettion poſe 
ſibly too it is, that a vibrating ſtring held be 
tween one's teeth, gives a ſtrong idea of: 
ſound to the perſon who holds it, which no 
R 5 body 
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* elſe can perceive.— Perhaps too the 
diſtribution of this nerve occaſions the head 
to be ſo quickly turned upon the npreſton 
of ſound on our ears. 

The EIGHTH PAIR of. nerves rife from 
the lateral baſes of the corpora oli varia in diſ- 
gregated fibres; and as they are entering the 
anterior internal part of the holes common to 
the os occipitis and temporum, each is joined 
by a nerve which aſcends within the dura ma- 
ter from the tenth of the head, the firſt, ſecond 
and inferior cervical nerves: This every body 
knows has the name of the NE RVUS AC 
 CESSORIUS, When the two get out of the 
ſcull the acceſſorius ſeparates from the eighth, 
and, deſcending obliquely outwards, paſſes 
through the 1 muſcle, to which 
it gives branches, and afterwards terminates 
in the trapezius and rhomboid muſcles of the 
ſeapula, In this courſe it is generally more 
or leſs joined by the ſecond cervical nerve. 
Why this nerve, and ſeveral others 
which are diſtributed to muſcles, are made 
to pierce throngh muſcles, which they might 
bave only paſſed near to, 1 do not know. 

Tbe large eig lit l- pair, ſoon after its exit, 
gives nerves to the tongue, larynx, pharynx, 

and ganglion of the intercoſtal nerve, and be- 
ing disjoined from the ninth and intercoſtal, 
to which it adheres cloſely ſome way, runs 
freight down the neck behind the internal ju- 
gular vein, and af. the external fide of the 
carotid artery. As it is about to enter the t/o- 
rex, a large ner ve goes off from the eighth 
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of each ſide: This branch of the right ſide 
turns round from the fore to the uri, part of 
the ſubclavian artery, while the branch of the 
left ſide turns round the great curve of the 
aorta, and both of them mounting up again at 
the ſide of the &/ophagus, to which they give 
branches, are loſt at laſt in the Jarynx. 'Theſe 
are called the RECURRENT nerves, which 
we are deſired to ſhun in - the operation of 
bronchotomy, though their deep ſituation pro- 
tects them ſufficiently.—The muſcles of the 
larynx being in a good meaſure ſupplied with 
nerves from the recurrents, it is to be expected, 
that the cutting of them will greatly weaken 
the voice, though it will not be entirely loſt, ſo 
long as the ſuperior branches of the eighth pair 
are entire —- Why the recurrent nerves. riſe 
ſo low from the eighth pair to go round a large 
artery, and to have ſuch a long courſe up- 
wards, I know not. 
The eighth pair, above and at or near the 
place where the recurrent nerves. go off from 
it, or frequently the recurrents themſelves, ſend 
off ſmall nerves to the pericardium, and to jour 
with the branches of the intercoſtal that are 
diſtributed to the heart; but their ſize and. 
fituation are uncertain.. | 
After theſe branches are ſent off, the par 
vagum on each. ſide deſcends behind the great 
branch of the trachea, and gives numerous fi- 
laments to the lungs, and ſome to the heart 
in going to the @ſophagus, The one of the 
left ſide running on the fore-part of the 
ꝙ ſophagus, communicates by ſeveral branches 
with the. right one in. its bern to. be bare 
ute 
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duted to the ſtomach : The right one gets be- 
hind the @/ophagus, where it ſplits and rejoins 


| ſeveral times before it arrives at the ſtomach, 
to which it ſends nerves ; and then being join- 
ed by one or more branches from the left- 


trunk, they run towards the cæliac artery, 
there to join into the great ſemilunar ganglion 
formed by the two intercoſtals. Bac 

From the diſtribution of this par vagum, we 
may learn how tickling the fauces with a fea- 
ther or any ſuch ſubſtance, excites a nauſea 
and inclination to vomit ; why coughing 
vccaſions vomiting, or vomiting raiſes a cough. 
Hence we ſee how the nervous aſthma 


and the tuſſis convulſiva, chincough, are at- 


tended with a ſtraitening of the glottis ;,—why 
food difficult to digeſt occaſions the m 
to weakly people ; and why emetics have fre- 
quently cured the aſthma very ſpeedily ; 
why an attempt to vomit is ſometimes in dan- 
ger of ſuffocating aſiAmatic people; Why the 
fuperior orifice of the ſtomach is ſo ſenſible, 
as to be looked on as the ſeat of the ſoul by 
ſome ;o_why people ſubje to diſtenſions 
of the ſtomach, have ſo often the ſenſation of 
balls in their breaſts and throats ;——<]Dwhy 
the globus hyſtericus is ſo often attended with a 
violent ſtrangulation at the glos. 

The NINTH PAIR of nerves comes 
from the inferior part of the corpora pyrami- 
dalia, to go out of the ſcull at their proper 
holes of the occipital bone. After their e- 
greſs they adhere for ſome way firmly to the 
eighth and intercoſtal; and then ſending a 
branch, that in many ſubjects is joined with 
Ent branches 
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branches of the firſt and ſecond cervical nerves, 
to be diſtributed to the thyrvid gland and muſ- 
cles on the fore-part of the trachea arteria, 
the ninth is loſt in the muſcles and ſubſtance of 
the tongue. Some have thought this nerve 

and others have eſteemed the third branch of 
the fifth pair of nerves, to be the proper guſta- 
| tory nerve. I know no obſervation or expe- 
riments to prove either opinion, or to aſſure us, 
that both nerves do not ſerve for taſting an 

for the motion of the tongue. May not 
the diſtribution of this nerve to the muſcles 
below, as well as above the os Hyoides, con- 
tribute to their acting more uniformly in de- 
prefling the lower jaw or head? | 


The TENTH PAIR riſes in ſeparate 


” 


threads from the ſides of the ſpinal marronw, 
to go out between the os occipitiv.and firſt ver- 
tebra of the neck. After each of them has 
given branches to the great ganglion of the 
mtercoſtal, 8th, th, and 1ſt cervical nefves 
it is diſtributed to the ſtreight, oblique, and 
fome of the extenſor muſcles of the head. 
Whether the name of the tenth of the head, 
or of the fitſt vertebral, ought to be given to 
this pair of nerves, is of no ſuch conſequence 
as to deſerve a debate, tho' it has ſome of 
the marks of the ſpinal nerves, to wit, its be- 
ing formed of filaments proceeding from both 
the fore and back part of the medulla, and a 
little ganglion being formed where theſe fi- 
laments meet. 2 
In the deſcription of the ſixth pair, I fol- 
lowed the uſual way of ſpeaking among ana- 
tomiſts, and called that the beginning of the in- 
TY tercoſtal 
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tercoſtal nerve which comes out of the cull ; 
and therefore ſhall here ſubjoin a curſory de- 
ſcription of this nerve, notwithſtanding its 
much larger part is compoſed of nerves com- 
ing out from the ſpinal marrow. There is no 
greater incongruity.in point of method to ſay, 
that the nerve we are deſcribing receives ad- 
ditions from others that have not been de- 
ſcribed, than it is to repeat in the deſcription 
of a great many nerves, that each of them 
gives branches to ſorm a nerve which we are 
ignorant of; which is all the difference be- 
tween deſcribing the intercoſtal before or af- 
ter the ſpinal nerves, | 


The branch reflected from the ſixth pair, 
joined poſſibly by ſome filaments of the opth- 
thalmic branch of the fifth, runs along with 
the internal carotid artery, through the crook- - 
ed .canal formed for it in the temporal bone, 
where the little nerve is very ſoft and pappy, 
and in ſeveral ſubjects divides and unites again, 
and is joined by one or more branches from 
the fifth, particularly of its ſuperior maxillary 
branch, before it comes out of the ſcull. May 
the compreſſion of this nerve by the carotid 
artery when ſtretched during the ſyſtole, con- 
tribute to the diaſtole of the heart? As ſoon as 
the nerve eſcapes out of this bony canal, it 
is connected a little way with the eighth and 
ninth; then ſeparating from theſe, after ſeem- 
ing to receive additional. nerves, from them, it 
forms a large ganglion, into which branches. 
form the tenth of the. head, and from the firſt 
and ſecond cervical, enter, From this gan-- 
glion the nerves come out again ſmall to run. 
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down the neck along with the carotid artery, 


communicating by branches with the cervical 


nerves, and giving nerves to the muſcles that 
bend the head and neck. As the intercoſtal 


is about to enter the thorax, it forms another 


ganglion, from which nerves are ſent to the 
trachea and to the heart; theſe deſigned for 
the heart joining with the branches of the 


eighth, and moſt of them paſſing between the 


two great arteries and the auricles, to the ſub- 


ſtance of that muſcle. . The intercoſtal after 


this conſiſting of two branches, one going be- 
hind, and the other running, over the fore-part 
of the ſubclavian artery, forms a new gan- 
glion where the two branches unite below that 
artery, and then deſcending along the ſides 
of the vertebræ of the thorax, receives 
branches from each of the dorſal . nerves; 


which branches appearing to come out be⸗ 
tween the ribs, have given the name of 


intercoſtal to the whole nerve. Where the 


addition is made to it from the fifth dorſal. 


nerve, a branch goes off obliquely forwards ;' 


which being joined by ſuch branches from 


the ſixth, 3 eighth, and ninth dorſal, 
an anterior trunk is formed, and paſſes be- 
tween the fibres of the appendix muſculaſa of 
the diaphragm, to form, along with the 
other intercoſtal and the branches of the eighth 
pair, a large ſemilunar ganglion, ſituated be- 
tween the cæliac and ſuperior. meſenteric 


arteries ;. the roots of which are as it were 


involved in a ſort of nervous net-work of 
this ganglion, from which a great number of 
very ſmall. nervous threads run out to be ex- 
tended on. the ſurface of all the branches of 


thoſe 
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thoſe two atteries, fo as to be eafily ſeen when: 
any of the arteries are ſtretched, but not to 
be raiſed from them by diſſection; and thus 
" the ver, pall-bladder, duodenum, pumcyrus, 
Jpleen, jejunum, illum, and a large ſhare of 
the cvlon, have their nerves ſent from this 
great folar 'gaholidn or plexus. —May the pe- 
riſkaltic motion of the inteſtines depend ih ſorne 
meaſure on the paſſage of the intercoſtal 
nerves through the diaphragm? 
Several fibres of this ganglion, running 
(down upon the aorta, meet with other nerves 
ſent from the poſterior trunk of the inter- 
coftal, which coftinues its courſe along the 
fides of the vertebræ, they ſupply the gan- 
due rehales, kidneys, and teffes in men, or 
gvarie in women; and then they form a net- 
work upon the infetior meſenteric artery 
where the nerves of the two ſides meet, and 
inn the branches of this artety t6 
the part of the cohm that lies in the left fide 
of the belly, and to the rehum, às Far dow 


as to the lower part of the pelo. 
The intercoſtal continuing down by the 
fide of the vertebræ of the loins, is joined by 
nerves coming from between theſt vertebriz, 
and ſends nefves to the organs of generation 
and others in the peſvis, being even joined with 
hole that ate ſent to the inferior extremities; 
FThzhealmoſt univerſal connection and commu· 
nication which this nerve has with the bther 
net ves of the body, may lead us to underſtand 
the following, and a great many more #22454 
mena —W hy tickling the noſe cauſes ſnecz- 
ing. Why the tbo great quantity of bile 
in the cvirra oceafions vomiting as well as: 
e purging. 
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purging.— Why people vomit in colics, in 
inflammations, or other irritations of the li- 
ver, or of the ducts going from it and the 
gall- bladder Why a ftone in the kidneys, 
or ureters, or any other cauſe irritating thofe 
organs, ſhould ſo much more frequently bring 
on vomiting and 'other diſorders of the ſto- 
mach, than the ſtone, or any other ſtimulat- 
ing cauſe in the bladder does. — Why vomit- 


- 


ing is a ſymptom of danger after child-birth, 


lithotomy, and other operations on the parts 
in the pelvis. — Why the obſtructions of the 


menſes are capable of occaſioning ſtrangula- 


tions, belching, colics, ſtomach-aches, and 
even convulſions in the extremities W hy 
veſicatories, applied from the ears to the cla- 
vicles of children labouring under the fie 
ronvulfiva, are frequently of great ſervice.— 
Why worms in the ſtomach or guts excite 
an itching in the noſe, or grinding of the 
teeth —Why irritations in the bowels or the 
belly occaſhon ſometimes univerſal convulſions 
of the body. 

The ſpinal nerves riſe generally by a num- 
ber of diſgregated fibres from both the fore 
and back part of the medulla ſpinalis, and 
. ſoon after form a little. knot or ganglion, 

where they acquire ſtrong coats, 400 are ex- 


tended into firm cords. They are diſtinguiſh- - 
ed by numbers, according to the vertebræ 


from between which they come out; the ſu- 
perior of the two bones, forming the hole 
through which they paſs, being the one from 
which the number is applied to each nerve. 


There are generally ſaid to be thirty pair of 


them ; ſeven of which come out between the 
vertebræ 
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vertebræ of the neck, twelve between thoſe of 
the back, five between thoſe of the loins, and 
ſix from the, falſe vertebr x. 
The FIRST... CERVICAL pair of nerves 
comes out between the firſt and ſecond ver- 
tebræ of the neck; and having given branches 
to join with the tenth pair of the head, the 
ſecond cervical and intercoftal, and to ſerve 
the muſcles that. bend the neck, it ſends its 
largeſt branches backwards to the extenſor 

muſcles of the head and neck; ſome of which 
Piercing through theſe muſcles, run up on the 
occiput to be loſt in the teguments here; and 
many fibres of it advance ſo far forward as 
to be connected with the fibrils of the firſt 
branch of the fifth pair of the head, and of 
the portio dura of the auditory nerve... 
Hence poſſibly it is that a clavus hyſtericus 
changes ſuddenly ſometimes from the fore- 
head to a violent pain and ſpaſm in the back- 
part of the head and neck. 

The SECOND CERVICAL is ſoon joined 
by ſome branches to the ninth of the head 
and intercoſtal, and to the firſt and third of 
the neck ; then has a large branch that comes 
out at the exterior edge of the ſterno-maſtoi deus 
muſcle, where it joins with the acceſſorius of 
the eighth pair; and is afterwards diſtri- 
buted to the platyſma myoides, teguments of 
the ſide of the neck and head, parotid gland, 
and external ear, being connected to the por- 
io dura of the auditory nerve, and to the 
firſt cervical. The remainder of this ſecond 
cervical is ſpent on the levatar ſcapulæ and 
the extenſors of the neck and head. Ge- 

5 | | nerally 


OF THE PARTICULAR NERVES. 393 


nerally a large branch is here ſent off to join 
the acceſſorius of the eighth pair, near the ſu- 
perior angle of the ſcapula. b 

To the irritation of the branches 5 this 


nerve it probably is, that, in an inflamma- 


tion of the parotid gland, the neck is pain- 
ed ſo far down as the clavicle, the head is 
drawn towards the ſhoulder of the affected 
ſide, and the chin is turned to the other 
ſide. In opening the external jugular vein, 
no operator can promiſe not to touch ſome 
of the cutaneous branches of this nerve with 
the lancet ; which occaſions a ſharp pricking 
pain in the mean time, and a numbneſs of the 
ſkin near the orifice for ſome time after. 

The THIRD PAIR of the neck paſſes 
out between the third and fourth — 
vertebræ; having immediately a communica- 
tion with the ſecond, and ſending down a 
branch, which being joined by a branch from 
the fourth cervical, forms the PHRENIC 
nerve, 'This deſcending enters the thorax be- 
tween the ſubclavian vein and artery; and 
then being received into a groove formed for 
it in the pericardium, it has. its courſe along 
this capſula of the heart, till it is loſt in the 
middle part of the diaphragm. The right 
phrenic has a ſtreight courſe; but the leſt one 


is obliged to make a conſiderable turn out- 


wards to go over the prominent part of the 
pericardium, where the point of the heart is 
lodged. Hence in violent palpitations of the 
heart, a pungent acute pain is felt near the 
Jeft orifice of the ſtomach.— The middle of 
the, diaphragm ſcarce could have been ſup: 
plie 
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plied by any other nerve which could have 
had fach a ſtreight cburſe as the "phrenic Has. 
If the ſubclavian artery and vein have any 
effect upon this nerve, I #6 et know it 
The other branches of the third cervica 
nerve are diſtributed to the muſcles and tegu- 
ments at the lower part of the neck and 
top of the ſhoulder. No wonder then that 
an inflammation of the liver or ſpleen, an ab- 
{ceſs in the lungs adhering to the diaphragm, 
or any other cauſe capable of irritating the 
diaphragm, ſhould be attended with a ſharp 
pain on the top of the ſhoulder, as well as 
wounds, ulcers, & c. of this muſcle itſelf.— If 
the irritation of this muſcle is very violent, it 
may occaſion that convulſive contraction of the 
diaphragm which is called an kiccough; and 
therefore an hiccough in an inflammation of 
the liver has been juſtly declared to be an il iy 
Ymptom. f 
An irritation of the thoracic nerves which 
produces ſneezing, may ſometimes free the 
phrenic nerves from any ſpaſm they occaſion; 
ſo that ſneezing ſometimes takes away the 
hiccough; and a derivation of the fluid of 
the nerves any other way may do the ſame 
thing: Or the hiccough may alſo be ſome- 
times cured, by drawing up into the noſe the 
ſmoak of burning paper or other actid futnes, 
ſwallowing pungent or aromatic medicines, 
and by a ſurpriſe, or any other ſtrong appli- 
cation'of the mind in thinking, or in Gſtin⸗ 
guiſhing objects: Or, when all theſe have 
failed, it 5 been put away by the briſk fim. 
nnd of 4 bliſtering phiſter applied to the 3 
The 


* 
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The FOURT Hi, GERVIGAL, nerve, after 
fending off that branch which joins with, 
the third to form the phrenic, and beſtawing 
twigs on the, muſcles, and glands of the — 
runs to the arm: pit, where it meets with the 


FIFA H, SIXTH, and S EVE NTLH cer- 
vicals, and EIRSH DORSAL, chat eſcape in 
the interſtices. of the nuſculi ſealers, to come 
aj: the arm-pit, where they join, ſeparate, 
EX 


and rejoin, in a way ſcarce to be rightly ex 

preſſed in words; and, after giving ſeveral 
fee netyes to the muſcles and, tegu- 
ments which: cover the thorax, they l in- 
to ſeverab branches, to be difeibuted to all the 
parts of tha ſuperior extremity. Seven of 


= branches I mall Aoſegbg under particu- 


lar names. tc b | 

1. CA LARIS\ runs, ſtreight to the ca- 
vitas ſemilunata of the upper coſia of the 
ſcapula,. which is a hole in the recent ſubject 


by a ligament being extended. from 006 A 


gle of the: bone; to the other, giving nerves in 
its way to the muſeles of the ſcapula. When, 
it Has paſſed: tis? hole, at ſupplies the ſu upr 4 
2 muſcle; and then deſcending at the; 
anterior root of the hin of the ſcapula, it 
is loſt in the other muſcles that lie on the dar- 
ſum of that bone. 

{Ber ART ICULARIS. dals dewnpasds at the 
axillaz. to get belom the neck of the head of. 
the: os: Aumeri, and to mount again at the, 
hack - part of it; ſo that it almeſt ſurrounds 
the; articulation, and is diſteibuted to the muſ- 


cles that draw the arm back, and ta thoſe, that 
raiſe it up. | 
3. CUT A- 
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3. CUTANEUS runs down the fore · part 
of the arm near the ſkin, to which it gives off 
branches; and then divides on the inſide of 
the fore arm into ſeveral nerves, which ſupply 

the teguments there, and on the palm of the 
hand. In opening the baſilic vein of the 
arm, at the ordinzty place, the ſame ſymptoms 
are ſometimes produced as in opening the ex- 
ternal jugular vein, and from a like cauſe, to 
wit, from hurting a branch of this cutaneous 
nerve with the lancet. 

' MUSCULO-CUTANEUS, or FR 
forms Caſſeri, paſſes through'the coracobra- 
chialis muſcle; and, after ſupplying the biceps 
flexor cubiti and'brachiceus internus, | paſſes be- 
hind the tendons of the Bicepcç, and over the 
cephalic vein, to be beſtowed on the tegu- 
ments on the outſide of the ſore - arm and 
back of the hand. This nerve is ſometimes 
hurt in opening the cephalic vein, and cauſes 
pain and numbneſs for a ſnort time. 

» MUSCULARIS has a ſpiral courſe from 
the axilla;; under the er /unmeri, and backward' 
to the external part of that bone, ſupplying 
by the way the extenſor muſcles of the fore- 
arm, to which it runs between the two bra- 
chieei muſcles, and within the ſupinator radii 
longus. At the u pper part of the fore- 
arm, it ſends off — "which accompa- 
nies the fupinator- longus till it comes near the 
wriſt, where it paſſes obliquely over the ra- 
dius, to be loſt in the back of the hand and 
fingers. — The principal part of this nerve 
pierces * the ſupinator radii 1 „to 

erve 
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ſerve the muſcles that extend the hand and 
fingers, whoſe actions are not MIS when 
the ſupinator acts. s 
6. ULNARIS is extended VERY che hende 
of the arm, to give nerves to the muſcles 
that extend the fore-arm to the teguments 
of the elbow: Towards the lower part of 
the arm, it ſlants a little backward to come 
at the groove behind the internal condyle 
of the of humeri, through which it runs to 
the ulna. In its courſe along this bone, it 
| ſerves the neighbouring muſcles and tegu- 
ments; and as it comes near the wriſt, it de- 
taches a branch obliquely over the ulna to the 
back of the hand, to be loſt in the convex ' 
part of ſeveral fingers, The larger part of the 
nerve goes ſtraight forward to the internal 
ſide of the os pifforme of the wriſt; where 
it ſends off a branch which ſinks under the 
large tendons in the palm, to go croſs to 
the other ſide of the wriſt, ſerving the muſcu- 
li lumbricales and interoſſei, and at laſt termi- 
nating in the ſhort muſcles of the thumb and 
fore-anger. What remains of the ulnar nerve 
after ſupplying the ſhort: muſcles of the'little- 
finger, divides into three branches; whereof 
two are extended along the ſides of the ſheath 
of the tendons of the flexors of the little- 
finger, to furniſh the concave ſide of that 
finger; and the third branch is diſpoſed in the 
| ſame way upon the fide of the ring-finger next 
to the little finger. 1 
a When we lean or preſs on the internal con- 
dyle of the os humeri, the numbneſs and 


Prickling 
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prickling we. frequently feel, point out the 
courſe of this nerve. I have feet a weakneſs. 
and atrophy in the parts which I mentioned 
this nerve to be fent-to, after a wound: i in 5 
internal lower part of the arm. Bt iin 
720 RADLALIS. aecompanies the e 
artery to the bending of the elbow, ſerving 
the flexors of the "abit in its way; then 
paſſing through the pronater'radis teres muſcle, 
it gives — to the muſcles on the fore - part 
of the fore arm, and continues its courſe near 
to the radius, beſtowing branclies on the cir- 
cumjacent muſeles. Near the wriſt, it ſome - 
times gives off a nerve- which is diſtributed: to 
the back of the hand, and the convex part of 
the thumh and ſeveral of the fingers, inſtead 
of the branch of the muſcular. The larger 
part of this nerve, paſling behind the annular 
ligament of the wriſt, gives nerves to the 
ſhort: muſcles of the umd ; and afterwards. 
ſends a branch along each fide of the ſheath: 
of the tendons of the flexors- of the thumb, 
fore · finger, mid· finger, and one branch to the 
ſide of the ring: finger, next to the middle 
one, to be loſt on he concave fide of thoſe 
fingers. > IMS 
Though the 4 0 ne ales through the 
pronater muſcle, and the dr are nerve ſeems. 
tobe ſtill more unfavourably placed within the 
ſupinator brevis ; yet the — of theſe, muf- 
cles don't ſeem to have any effect in hindering. 
the influence of theſe nerves, for the: fingers 
or hand can be bended while pronation is per- 
forming-vigorouſly, and they can be extended 


n ſupination is exerciſed. 
The 
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The manner of the going off of theſe nerves 
of the fingers, both from the uhnar and radial 
is, that a ſingle branch-is ſent from the trunk 
to the {ide of the thumb and little- finger far- 
theſt from the other fingers; and all he reſt 
are ſupplied by the trunk of a nerve, which 
ſplits into two ſome way before it comes as 
far as the end of the metacarpus, to run along 
the ſides of different fingers that are b to 
each other. 

It might have been N chat, in 4 
ſcribing the poſterior branches of the ulnar and 
muſcular nerve, I did not mention the particu- 
lar fingers to the convex part of which they 
are diſtributed. My reaſon for this omiſſion 
is, the uncertainty of their diſtribution ; for 
though ſometimes thoſe poſterior branches go 
to the ſame fingers, to the concave part of 
which the anterior branches of the ulnar and 
radial are ſent, yet r they are . 
buted otherwiſe, _. 

The ſituation ' of theſe brachial nerves in 
the axilla, may let us ſee, how a weakneſs 
and atrophy may be brought on the arms by 
long continued preſſure of crutches, or ſuch 
other hard ſubſtances on this part; and the 
courſe of them from the neck to the arm may 
teach us, how much better effects veſicatories, 
or ſtimulating nervous medicines, would have, 
when applied to the ſkin, covering the tran(- 
verſe proceſſes of the vertebræ of the neck, 
or at the axilla, than when they are put be- 
tween the ſhoulders, or upon the ſpinal pro- 
ceſſes, in convulſions or palſies of the ſuperior 


extremities, where a e is required. 
The 
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The TWELVE DORSAL nerves of each 


ſidę, as ſoon as they eſcape from between the 
vertebræ, ſend a branch forward to join the 
intercoſtal, by which a communication is made 
among them all; and they ſoon likewiſe give 
branches backwards to the muſcles that raiſe 
the trunk of the body, their principal trunk 
being extended outwards to come at the fur- 
row in the lower edge of each rib, in which 
they run toward the anterior part of the thorax, 
between the internal and external intercoſtal _ 
muſcles, giving off branches in their courſe to 
the muſcles and teguments of the thorax. 
The FIRST dorſal, as was already obſerv- 
ed, is particular in this, that it contributes to 
form the brachial nerves; and that the two 
branches of the intercoſtal, which come down 
to the thorax, form a conſiderable ganglion 
with it. 
The SIX lower dorſal nerves give branches 
to the diaphragm and abdominal muſcles, 
The TWELFTH joins with the firſt lum- 
bar, and beſtows nerves on the 2/culus qua- 
dratus Iumborum and iliacus internus. 
May not the communications of all theſe 
nerves be one reaſon, why the parts they 
ſerve act ſo uniformly and conjunctly in reſ- 
piration, and conſpire together in the con- 
vulſive motions of coughing, ſneezing, c.? 
he twitching ſpaſms that happen ſome- 
times in different parts of the muſcles of the 
abdomen, by an irritation on the branches of 
the lower dorſal nerves, are in danger of oc- 
caſioning a miſtake in practice, by their re- 
{ſemblance to the colick, nephritis, * 
* 
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'The communications of theſe lower ones with 
the intercoſtals, may ſerve to explain the. vio- 
lent effort of the abdominal muſcles in a fe- 
neſmus and in child-bearing. 

As the intercoſtal is larger in the #horax 
than any where elſe, and ſeems to diminiſh 
gradually as it aſcends and deſcends, there is 
caufe to ſuſpect that this is the trunk from 
which the ſuperior and inferior pairs are ſent 
as branches, | 

The FIVE LUMBAR nerves on each fide 
communicate with the intercoſtal and with 
each other, and give branches backwards to 
the loins. HIS: | 

'The FIRST communicates with the laſt 
dorſal, ſends branches to the abdominal muſ- 
cles, to the pſoas and iliacus, and to the te- 
guments and muſcles on the fore- part of the 
thigh ; while its principal branch joins with 
the other nerves, to form the crural nerve. 

The SECOND LUMBAR nerve paſſes 
through the pſoas muſcle, and is diſtributed 
nearly in the ſame way as the former ; as is 
alſo the THIRD. 

Branches of the ſecond, third, and fourth, 
make up one trunk, which runs along the 
fore-part of the pelvis; and paſſing in the 
notch at the fore-part of the great hole com- 
mon to the os pubis and iſchium, is ſpent on the 
abductor muſcles, and on the teguments on 
the inſide of the thigh. This nerve is called 
the OBTURATOR or POST ERIOR CRU- 
RAL NERVE. 5 | 

By united branches from the firſ?, ſecond, 
third, and fourth lumbar nerves, a nerve 1s 

8 2 formed 
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formed that runs along the pſoas muſcle, to 
_ eſcape with the external iliac veſſels out of the 
abdomen, below the tendinous arcade of the ex- 
ternal oblique muſcle. This nerve, which is 
named the ANTERIOR CRURAL, is diſtri- 
buted principally to the muſcles and tegu- 
ments on the fore part of the thigh. A 
branch, however, of this nerve runs down the 
inſide of the leg to the upper part of the foot, 
keeping near to the vena ſapiæna; in opening 
of which with a lancet at the ancle, the nerve 
is ſometimes hurt, and occafions ſharp pain at 
the time of the operation, and numbneſs af- 
terwards. 

The remainder of the fourth lumbar and 
the fifth join in compoſing the largeſt nerve of 
the body; which is ſoon to be deſcribed. 

W hoever attends to the courſe of theſe lum- 
bar nerves, and of the ſpermatic veſſels and 
nerves upon the p/cas muſcle, with the oblique 
paſſage of the wreter over that muſcle, will not 
be ſurpriſed, that when a ftone is paſſing in 
this canal, or even when it is inflamed, the 
trunk of the body cannot be raiſed ereQ, 
without great pain; or that the ſkin of the 
thigh becomes leſs ſenſible, and the thigh 1s 
drawn forward, and that the teſticle often 
| ſwells, and is drawn convulſively towards the 
ring of the abdominal muſcles. 

The SIXTH PAIR of the falſe VERT E- 
BRA conſiſt each of ſmall poſterior branches 
ſent to the hips, and of large anterior branch- 
es. E 
The firſt, ſecond, and third, after coming 
through the three upper holes in the fore- 

part 
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part of the os ſacrum, join together with the 
fourth and fifth of the loins, to form the larg- 
eſt . nerve of the body, which is well known 
by the name of SCTATIC or ISCHIATIC 
nerve: This, after ſending large nerves to the 
different parts of the pelvis, and to the exter- 
nal parts of generation and the podex, as alſo 
to the muſcles of the hips, paſſes behind the 
great tuber of the os i/chium, and then over the 
quadrigemini muſcles to run down near to the 
bone of the thigh at its back-part, giving off 
nerves to the neighbouring muſcles and tegu- 
ments. Some way above the ham, where it 
has the name of the poplitæus nerve, it ſends 
off a large branch that paſſes over the fibula, 
and ſinking in among the muſcles on the an- 
terior external part of the leg, runs down to 
the foot, to be loſt in the upper part of the 
larger toes, ſupplying the neighbouring muſ- 
cles and teguments every where in its paſſage. 
The larger branch of the ſciatic, after giving 
branches to the muſcles and teguments about 
the ham and knee, and ſending a large cuta- 
neous nerve down the calf of the leg, to be 
loſt at laſt on the outſide of the foot and 
upper part of the leſſer toes, ſinks below the 
gemellus muſcle, and diſtributes nerves.to the 
muſcles on the back of the leg; among which 
it continues its courſe, till paſſing behind the 
Internal malleolus, and in the internal hollow 
of the os calcis, it divides into the two plantar 
nerves: The internal of. which is diſtributed 
to the toes in the ſame manner that the radial 
nerve of the hand ſerves the concave ſide of 
the thumb and fingers; and the external plan- 
- tar 
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tar is divided and diſtributed to the fole of the 
foot and toes, nearly as the ulnar nerve is in 
the palm of the hand, and inthe concave part 
of the fingers. 
Several branches of theſe nerves, that 
ſerve the inferior extremities, pierce through 
muſcles. | 
By applying what was ſaid of the nerves in 
general to the particular diſtribution of the 
nerves of the inferior extremities, we may 
ſee how people with fractured legs, eſpecially 
where there are ſplinters, ſhould be ſubject 
to convulſive ſtartings of the fractured mem- 
ber. — Why, upon tying the blood- veſſels in 
an amputation of the leg, the patients ſhould 
ſometimes complain of violent pain in their 
toes; why ſuch patients ſhould alſo be 
troubled with ſtartings; why, for a conſi- 
derable time after the amputation of the diſ- 
eaſed limb, when the ſuppuration 1s well ad- 
vanced, they ſhould complain of pain in the 
ſore which occaſioned the amputation. 
The FOURTH, which, with the two fol- 
lowing, is much ſmaller than the three ſupe- 
rior, ſoon is loſt in the veſica urinaria and in- 
teſtinum refum. 
The FIFTH comes forward between the 
extremity of the os ſacrum and coccygis, to 
be diſtributed principally to the /evatores ani. 
The SIXTH, which ſome think to be 
only a production of the dura mater, advances 
forward below the broad ſhoulders of the firſt 
bone of the os coccygis, and is loſt in the 
ſphinFer ani and teguments covering it. 


The 
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The branches of the four laſt cervical nerves, 
and of the firſt dorſal, which are beſtowed on 
the ſuperior extremities, and the two crurals, 
with the ſciatic, which are diſtributed to the 
inferior extremities, are much larger propor- 
tionally to the parts they ſerve, than the 
nerves of the trunk of the body, and eſpeci- 
ally of the viſcera, are; and for a very good 
reaſon, that in the moſt common neceſſary 
actions of life, a ſufficient quantity of fluid, 
on which the influence of nerves ſeems to de- 
pend, may be ſupplied to the muſcles there, 
which are obliged to perform more frequent 
and violent contractions than any other parts 
do,—--The ſize of the nerves of the inferior 
extremities ſeem larger proportionally than 
in the ſuperior extremities ; the inferior extre- 
mities having the weight of the whole body to 
ſuſtain, and that frequently at a great diſad- 
vantage. What the effect is of the nerves 
here being injured, we ſee daily, when people 
happen, by ſitting wrong, to compreſs the ſci- 
atic nerve, they are incapable for ſome time 
after to ſupport themſelves on the affected ex- 
tremity : And this is ſtill more remarkable in 
the ſciatic or kip-gout, in which the member 
is not only weakened, but gradually ſhrivels 
and waſtes, | 


THE 


\ 


?, 


THE 


D BSC RIFT. 
Of the Human 
LACTEAL SAC AND DUCT, 


HE ** chyli of Pecquet, or 
ſaccus lafteus of Van Horne, is a mem- 
branous ſomewhat pyriform bag, two thirds of 
an inch long, one third of an inch over in its 
largeſt part when collapſed : ſituated on the firſt 
—_—_— of the loins to the right of the aorta, 
a little higher than the right emulgent artery, 
behind the right inferior muſcle of the dia- 


phragm: it is formed by the union of three 


tubes, one from under the aorta, the ſecond 
from the interſtice of the aorta and cava, the 
third from under the emulgents of the right 
ſide. The Jafeal ſac, becoming gradually 
ſmaller towards its upper part, is contracted 
into a ſlender membranous Pipe, of _ a 
| ine 
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line diameter, which is generally. named the 
THORACIC DUCT. This paſſes betwixt 
the muſcular appendices or inferior muſcles of 
the diaphragm, on the right of, and ſome- 
what behind the aorta; then, being lodged in 
the cellular ſubſtance behind the pleura, it 
mounts between the aorta and the vena azygos 
as far as the fifth vertebra of the thorax,where 
it is hid by the azygos, as this vein riſes for- 
wards to join the deſcending or ſuperior cava; 
after which the duct paſſes obliquely over to 
the leſt ſide behind . & ſophagus, aorta 
deſcendens, and the great curvature of the aorta, 
until it reaches the left carotid artery; behind 
which, on the left ſide of the &/o 3 Soy it 
runs to the interſtice of the firſt and ſecond 
vertebra of the thorax, where it begins to ſe- 
parate from the carotid, ſtretching farther to- 
wards the left internal jugular vein by a circu- 
tar tutn whoſe convexpartis ——— 
the top of this arch it ſplits into two The a 
line and an half; the ſuperior branch receiv- 
ing into it a large lymphatic veſſel from the 
cervical glands. This lymphatic appears, by 
blowing air and injecting liquors into it, to 
have few valves. When the two branches are 
again united, the duct continues its courſe to- 
wards the internal jugular vein, behind which 
it deſcends, and, immediately at the left ſide 
of the inſertion of this vein, enters the ſuperior 
poſterior part of the left ſubclavian vein, whoſe 
internal membrane duplicated, forms a ſemi- 
lunar valve that is convex externally, 1 co- 
vers two thirds of the orifice of the duct; 
mediately below this orifice, a cervical 105 
rom 
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from the muſculi ſealeni enters the W 
vian. 
I] he coats of the ſac and uf are thin tranſ- 
parent membranes ; from the inſide of which, . 
in the duct, ſmall ſemilunar valves are produc- 
ed, moſt commonly i in pairs; which are ſo ſi- 
tuated as to allow the paſſage of liquors up- 
Wards, but oppoſe their return in an oppoſite 
courſe, 'The number of theſe | is generally ten 
or twelve. 

This is the moſt ſimple and common courſe, 
ſituation, and ſtructure of the receptaculum 
chyli and thoracic duct; but having had occaſion 
to obſerve a variety in theſe parts, of different 


ſubjects, I ſhall ſet down the moſt remarkable 
of them. 


The ſac is ſometimes ſituated lower down 


khan in the former deſcription ; is not always 
of the ſame dimenſions ;. is not compoſed of 
the ſame number of duds; and frequently 
appears to conſiſt. of ſeveral ſmall cells or ducts, 
inſtead of being one ſimple cavity. 

The diameter of the duct is various in moſt 
bodies, and is ſeldom uniform in the ſame ſub- 
ject; but frequently ſudden enlargements or 
ſacculi of it are obſervable. The diviſions 
which authors mention of this duct are very 
uncertain. I have ſeen it divided into two, 
whereof one branch climbed over the fore- 
part of the aorta at the eighth vertebra of the 

thorax, and at the fifth flioped behind that ar- 
tery, to join the other branch which continued 
in the ordinary courſe. The preciſe ver- 
tebra, where it begins to turn to the left ſide, 
is alſo uncertain. Frequently it does not 
ſplit 


Se 


410 OF THE LACTEAL SAC AND DUCT. 
ſplit at its ſuperior arch; in which caſe a large 
ſac is found near its aperture into the ſubcla-- 
vian vein —Generally it has but one orifice ; 
though I have ſeen two in one body, and three 

in another: Nay, ſometimes it divides into two, 

under the curvature of the great artery; one 
goes to the right, another to the left ſubcla- 
vian vein ; and J have found this duct diſcharg- 
ing itſelf entirely into the right ſubclavian.— 
'The lymphatic veſſel which enters its ſuperior 
arch, is often ſent from the thyroid gland. 
Whether is not the ſituation of the recep- 
taculum chyli ſo much nearer. the muſcular ap- 
pendices of the diaphragm in men than in 
brutes, deſigned to ſupply the diſadvantageous 
courſe the chyle muſt otherwiſe have in our 
erect poſture? _ | 


Does not the deſcent of the end of the duct 
to the ſubclavian vein, and the opening of the 
lymphatic into the top of the arch, contri- 
bute to the ready admiſſion of the chyle into 
that vem? _ 2 


